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PREFACE. 


AWARE that no work is more liable to general 
criticism, than one which affects to treat rot the 
modus operand:, adopted in the several Arts and 
Manufactures dependent on Chemical Science ; 
the Author, at the commencement, perccived 
that a strict adherence to the accounts, and 
opinions, even of the most approved Chemical 
writers, would be far from satisfactory to himself; 
and would, in many cases, prove delusive to his 
readers. He likewise foresaw, that, although a 
gencral reader might, without farther enquiry, 
acknowledge, or allow as true, every process and 
fact comprehended j in the following multitudinous 
assemblage ;—some, who should honour his la- 
hours by a perusal, might be more fastidious ; 
and, by calling in question the truth of a few 
particular facts, processes, or opinions; might be 
apt to pass sentence of condemnation upon the 
whole. These considerations, conjoined with an 
ardent desire, which he himself had, of becoming 
practically acquainted with several of the © hemi- 
cal Arts, induced him, on many occasions, to seek 
for information, at its ultimately genuine source ; 
viz. the workshop of the Artisan. The facts thus 
collected, and others already known, have been 
blended together: and the Author, m the belief 
that he has advanced nothme but what is strictly 
correct, trusts, that as a whole, they will prove 
useful, not only to the Chemical Student, but also 
to the Manufacturer, and to the Political Lcono- 
mist. 
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Regarding the order of the work, he would 
Say; that notw ithstanding the claborate researches, 

and ingenious speculations of many learned men 
in the several departments of Chemical Science; 
there are very few picnomenaso perfectly develop- 
ed, as to admit of a systematic arrangement of the 
principles deduced irom them: consequently any 
attempt at forming i a system, wuere the foundation 
and other parts or the superstructure are incom- 
plete, would prove abortive. 1£ is for this reason, 
that utempts to systematise Chennstry, have, in 
every Tusiance, been productive of failure. In 
the present work, nothing further has been at- 
tempied, in the way ef arranvement, than a mere 
eeneraiaation of ie apd those facts, or Expe- 
emer rt, as they are termed, are arranged in clas 
ses, ciiher according to their Chemical relation, 
or according to their nature, and Importance in 
the Arts. 

Phe Ailey bes lemea, with much pleasure, 
that the fermer Lcition ci this work has been 
received most favorably by un intelligent public; 
and lie bes endeav oured, 3 in the present one, to 
Incorporate every Rovaity Winch may be likely to 
prove useful to the Chemical Student: to Heads 
of Families, and to the Artisan, 


London, 
October, \st. 1821, 
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t TIE Setenee of Chenustry is the knowledge of the reia- 
tions of those phenomena, or changes, which tane place i in the 
sensible quads ities of bodies, as results of the action of one 
species of matter on another, Thus, the ascension of water 
froin the carth in the form of vapour, by means of the influ- 
ence of the Sun; the conversion of certain clements of earth 
aad air into the structures of plants by thie properties of the 
organization of these bodies; the formation of coal and 
other r species of bitumen bencath the surface of the globe by 

he changes which vegetables undergo when their vital pro- 
seen are lost, and when the y have become subservient to 
other agencies; and the liquefaction of Iron by means of fire, 

—all these are cheniical phenomena, On extending the views 
hen por uted out, it will, then, be perceived, that “the upera- 
tigns of chemistry are concerned in the greater part of the 
ee of Nature, as well as of fiose which display the 

most useful and agrecable results of the art of man. 

a C homistry, like nearly the whole of the other 

iccts of human skill and industry, was practised as an 
art, long before any knowledge of its principles was at- 
tained; or, in other words, long before it became an object 
of the reeards of science. Men used their arms for the 
purpose of supplying thei wants before they were acquaint- 
ed with the laws ef mechanism: and prompted by the same 
power, instinct, favoured by the example of others, they 
exercised many of the useful arts without knowing on what 
principles they were enabled to attain their ends, aut a period 
very far antecedent to that im which any way of recording 
their acc urements was known; and more remote, even, than 
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that to which the immense grasp of human tradition can ex- 
tend. Hence, as the late learned Bishop of Landaff observed ; 
—‘¢Jn vain shall we enquire who invented the first plough, 
baked the first bread, shaped the first pot, or hollowed the 


first canoe.” 
Although, then, the origin of chemistry, as a science, is of 
but comparatively modern date, and may, indeed, be fixed 
at so late a period as the sixth or seventh centuries, its opera- 
tions were resorted to for the purposes of the arts, even at 
the remotest eras of which any historical accounts now re- 
main, and by nations the least emerged from a state of 
savage life. The arts of metallurgy, dyeing, and pottery, are 
mentioned in the earliest literary records, and but very few 
people have been found so barbarous as not to present some 
specimens of their productions in them. Several chemical 
rocesses of a difficult and abstruse kind, have, indeed, 
been exercised by nations in times of very remote antiquity, 
as we learn from the evidence given of the skill of Tuna. 
Cain, and the dissolution of the Golden Calf by Mosss. 
The art of fermentation, or of making wine, was known in an- 
cient times; as is proved by the intoxication of Nosh, there 
being no inebriating quality in the unfermented juice of the 
grape. The Egyptians were very early acquainted with the 
preparation ef wine, as is proved by the tradition of Osiris, or 
Bacchus, having traversed the globe for the purpose of teach- 
ing it toal] nations: they were also skilled in the manufacturing 
of metals, in medicinal chemistry, and in the art of embalming 
dead bodies, long before the time of Moses; as appears from 
the mention snails of Joseph’s cup, and from the physicians 
being ordered to embalin the body of Jacob. hey practised 
also the arts of dyeing, and of making coloured vlass, at a 
very early period; as has been gathered, not only from the 
testimony of Strabo, but from the relics found with their 
mummies, and from the glass beads with which these mum- 
mies are sometimes studded. The late discoveries of Belzoni, 
also, prove, that in the preparation of colours, the ancient 
Egyptians were amelie: for, on opening some of the 
royal tombs which had, for ages, been buried under a great 
depth of sand, the walls were found to be covered by paint- 
ings of the most brilliant and permanent hues: indeed, 
superior to any thing produced in modern times. The far- 
famed purple of Tyre is another proof of the perfection to 
which the art of dyeing had been carried; and their inter- 
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course with the Cornish miners, is sufficient evidence of a 
solution of tin being used by the Tyrians for that purpose. 
Wootz, silk-dyeing, porcelain, paper, gun-powder, and othe 
manufactures, in China, and India, must have been discover- 
ed, and brought to their present state of perfection at a very 
early period; for it must be remembered, that in these 
countries the state of the arts has long been, what it is at 
the present moment. This we learn from their own writ 
ings, and from the well known habits of the Chinese and 
Indians to produce little or no change in their social and 
other institutions, after they have once attained the desired 
end. 

That the ancient inhabitants of Italy were acquainted 
with the arts dependent on chemistry, is proved by the writ- 
ings of Pliny and others; also by the various struments 
and articles for domestic use that have been dug up from the 
ruins of the ancient cities of Herculaneum, and Pompeu”. 

‘The fashion of Aaron’s garments clearly indicates that the 
arts of metallurgy; of dycing leather red, and linen blue, 
purple, and scarlet; also of distinguishing, and engravin 
precious stones, were practised among the Israelites of old. 
‘These arts, they had doubtless learned in Egypt, which, at 
that time, was the emporium of every known science and 
art. 

The European Greeks at the time of the siege of ‘Troy. 
were not much skilled in the art of chemistry: they do not 
appear to have been acquaiuted with the nature of the metallic 
oxides, or of Iron, or with the means of reducing them; as 
their spears, darts, and arrows, were headed with brass, 
which, from its inferiority to Trou, would not have been used, 
for such purposes, had these people been acquainted with 
the art of forging the latter metal, 





* In prosecuting the excavations of Vorpeti, a late traveller, Mr. Williams, 
informs us, that the streets of the city are becuming daily disencumbered. He 
entered by the Appian Way through a narrow strect of small tombs beautifully 
executed, with the names of the deceased plain and legible. At the gate was 
a centry-box, 1 which the skeleton of a soldier was tcund with a lamp in his 
hand, after passing mito several streets lie cntered a coffee-house, marks of the 
cups being visible on the store. "The streets are lined with public buildings and 
private houses, most of which have their vriguaal painted decorations fresh and 
entire. ‘I'he pavement of the streets is much worn by carriage wheels. A sur- 
geon'’s house with chirurgical instruments ; an ironmonger’s shop, where was an 
envil and hammer ; a sculptur’s, and 2 baker’s workshops, both containing the 
necessary utensils for carrying on these trades, were all found in a fine state of 
preservation. 
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_-But, those applications of chemistry to the uses and con 
forts of man, were processes attained by accident, and trans- 
mitted from one generation to another, without any real 
knowledge of their principles. The division of the people 
of India into casts, and the confinement of certain trades to 
certain famijies, exclusively, in Egypt, tended to raise the 
execution of the mechanic arts in those nations to a certain 
degree of perfection at a very early period; but those same 
circumstances also arrested any further improvements in 
them, at least in all those which are founded on, or per- 
fected by, scientific principles. Various arts or operations 
executed by the same man, with the liberty of devoting him- 
self to any of them, as he may be rompted by his inclina- 
tion and talents, tend to invigorate his mind, and oblige him 
to exert different faculties; and, as he cannot excel in all, 
he is induced to supply want of skill by ingenious invention : 
whilst, constant application to a single operation, excludes 
all thought and invention, and, consequently, all improve- 
ment; and hence it is, chiefly, that the arts dependant on 
chemistry remained stationary when they had arrived at a 
certain pitch, in the nations above designated. 

Amongst the Greeks, the exercise of the mechanic arts 
was confined to slaves and the very inferior orders of the 
people. Purely abstract philosophical speculation, politics, 
the belles lettres, and the arts of war, were the only pursuits 
which were deemed worthy of the attention of the more in- 
telligent and instructed part of the community: hence it is, 
that, in regard to chemistry, as well as other branches of 
physics, their principles, not having been arrived at by a 
proper mode of enquiry, that of observation and experi- 
ment, consisted of a few happy conjectures, enveloped in a 
multitude of notions, at best erroneous, and often absurd in 
the highest degree. A favorite notion, in very carly ages, 
was that of the sea being the source of all inorganic, as well 
as of all organized bodies, which, in conformity with their 
custom, was enveloped in the fable of the ongm and attri- 
butes of Venus. Ata later epoch, they imagined a certain 
number of elements to be the bases of all forms of matter, 
and this dogma of the properties of fire, water, earth, and air, 
was for a long time Paetaleiit Democritus pursucd the true 
path of science, but he devoted himself chiefly to atural 
history and the physiolojry of animals, though he is said to 
have engaged in chemistry so far as to attempt to imitate 
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natural gems by artificial means. Aristotle was too much 
occupied by metaphysics and natural history to permit him 
to make much improvement in chemistry, and the notions 
he did form of the nature of matter in its primitive forms, 
were never adopted by his cotemporaries or early successors. 
Some of the conceptions of the early Greeks, were, however, 
apparently correct, and very surprising, considering the 
little progress then made in observation and experiment. 
Thus Thales supposed water to be a compound body, formed 
of a highly inflammable principle and the chief promoter of 
combustion—an explanation which accords with ne informa- 
tion of the present day; that of its being constituted of hy- 
drogen and oxygen gases. He also Bleed that fire was 
the result of a vivid motion of the atoms of bodies. These 
are simple demonstrations of their observations and opinions ; 
but, some mer have attempted to show that much deep and 
accurate knowledge in chemistry 1s veiled in their fables and 
invthology. Bacon conceived that the union of spirit and 
matter was allegorized in the fable of Proserpme being seized 
by Pluto, as she was gathering flowers; an allusion, says 
the author of the Botanic Gurden, which is rendered more 
curiously exact by the late discovery, that pure air (oxygen) 
is given out by vegetables, and that in this state it 1s eagerly 
absorbed by inflammable bodies. The same elegant poet 
supposed that the fable of Jupiter and Juno, by whose 
mecting the verna: showers were said to be produced, was 
meant to pourtray the production of water, by the combina- 
tion of its two elements; an opinion, he adds, whieh is 
strongly supported by the fact that, in the ancient mytho- 
logy, the purer air, or ether, was always represented by 
Jupiter, and the inferior, by Juno. ‘These explanations, 
however, like that of Pan, and some others. by Bacon, are, 
prubably, specimens of the ingenuity of the interpretators 
rather than of the real meaning of the fables: it is certain, 
at least, that we tind no records of such knowledge in plain 
language, and that as late as the days of Diescorides, opera- 
uuve chenustry was in so rude a state that the best means 
known for collecting the products of distillation, or sublima- 
ion, was that of exposing a Heece of wool, or a sponge, to 
the volatilized substances. 

The knowledge of the Romans, until a somewhat late period, 
was not more profound. ‘They made excellent drdss of cala- 
mine and copper, but, they had no idea that calamine was 


x INTRODUCTION. 


an oxide of zinc; and that the combination of the zine ge 
the copper, was a result of the previous decomposition o 


the oxide. ‘They supposed that the calamine was a sort of 
earth which purified the copper in the crucible; that 1s, ex- 
tracted from it the grosser lad Modern chemists are aware 
that the oxide undergoes decomposition, and that the pure 


zinc, in combining with the copper, forms a new substance 
of different properties to either the calamine or the copper. 

Such conjectures as those just mentioned, favoured vee 
ability acquired in the reduction of ores and oxides,(by which, 
what appeared to be merely gross earths were changed into 
brilliant metals,)were but preludes to some wild conceits of 
fancy, which, in time, spread their influence over the greater 
part of Europe, and, at length,—after having, for above a 
thousand years, led multitudes of men to spend their hives, 
and exhaust princely fortunes, in the vainest attempts that 
ever became the objects of the ridicule of mankind——laid 
the basis of modern chemical philosophy. It was of such 
wild conceits and hallucinauons that alchemy* was consti- 
tuted, and the object of al! the toils of its cultivators was 
the production of the ‘* Philosopher's Stonc,” which was to 
transmute all other metals into gold,+ to arrest the course 
of bodily infirmity in man, and to prevent, or remedy all dis- 
cases ; and it was reported (by Friar Bacon, and others,) 
and vulgarly credited, that .4rtephius, by means of this 
magic arcanum, had lived to the age of 1025 years. 

In the writings of Athenagoras, who dourished about the 
middle of the second century of the Christian cra, we find 
the first traces of this pretended science; and the Roman 
Emperor Caligula is said to have been initiated into its mys- 
-cries,f and to have himself made some efforts to obtain gold 





* The term Alchemy is Arabic, and formed of al (the) and kemia (eacelicnt ) 
signifying by a little extension of meaning, the supreme art, and hence the ap- 
pellation, as well as the pursuits of modern chemistry, ix evidently derived. He- 
fore the introduction of this term into Europe by the Saracens, who were the 
earlicst and most zealous cultivators of chemistry, or rather alchemy, in the 
middle ages, that art had been called, either in relation to some of its particular 
processes, chrysopoca, (fabrication of gold), argyropaa (fabrication of silver,) or, 
generally, pyrotechnia, (art of fire) and the spugyric science. 

+ ‘The alchemists supposed that gold was the metallic element in the state of 
perfect purity, and that all other metals differed from it only in their being con- 
taminated by laser substances. 

+ The writings of the alchemists consisted for the most part of mysterious ex~ 
pressions, and the names of chemical apparatus were gencrally conveyed by 
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from the sulphuret of arsenic, which he chose for the sub- 
ject of his experiments, probably, because of its brilliant and 


golden hue. 
The objects of the alchemists, as already stated, were the 


transmutation of metals into gold, and the discovery of an 
universal remedy, or Llivir of Life ; both of which they ex- 
pected would be sree oer by means of the ies ited 
Stone. As they joined enthusiasm with mystery, and pro- 
mised with boldness what excecded the steady limits of pro- 
bability—as they created for their use a symbolic language, 
and mingled their doctrines with the philosophic and mytho- 
logic reveries of all the extsting sects and secret societies, 
they obtained zealous disciples amongst the lovers of the 
marvellous, whilst they found powerful encmies in all true 
philosophers. We find alchemists amongst the Manichzans, 
the Essenians, the Hermits of Thebes, the Cabalists, the 
Gymnosophists, the Rosicrucians, and the Z//uminati.* The 


Eicroglyphics, some of which may be seen, at the present day, painted on the 
bottles on the window-shelves of our chemists. Geber, the Saracen, says, 
“© bring me the six lepers thut I may cleanse them,” by which is implied the con- 
version of the six duser metals, (mercury, copper, tin, lead, iron, and silver,) the 
only ones then known, into gold. He directs the student to prepare himself by 
suitable acts of piety and charity, which, if earnestly carricd on, may, after due 
time, enable him, in the language of his translator, Dr. Salmon, *“‘ to change 
argent vive into an infinite solific and Junific, without the help of any thing more 
than its multiplication.” Geber, who lived about the seventh century, appears, 
however, to have invented much useful apparatua: convenient alembics, crucibles, 
and furnaces, are described in his works. 

* We find the names of Pope John the XI[th, a cardinal, Nicholas 
of Cusa, three bishops, two abbots, four rich canons, a multitude of monks, 
cordeliers, Jacobins, Jesuits, Benedictines, and Capuchines, Friar Bacon, Albert 
the Grreat, Saint Thomas, Arnold, Raymund Lully, Ripley, Basil Valentine, 
lather Kircher, Salmon, Digby, Kelly, and Dee, amongst those of the alche- 
mists; and even Sir Theodore Muyerne, (the Doctor Caius of Shakespeare,) though 
he lived at so late a period, may be considered a sectary of this philosophy. 

Some of those were, undoubtedly, zealous believers in the possibility of trans- 
mutation, and the other effects of the Philusupher's Stone ; but several of them 
appear to have been artfu! men who were disposed to dupe mankind for the 
advancement of their own fame and interests. Brucker, on speaking of Ray- 
mund Lully, says, ** he was more ingenious than honest.” Villa-Nova was a 
famous prophet, as well as an alchemist; and he predicted that the world would 
come to an end in the year 1376. Ye was hinself shipwrecked on the coast of 
Genoa, in 1313. Evelyn, in his Diary, alluding to Sir Kenelin Digby, savs, 
‘* he gave me a certain powder, with which he affinned that he had fixed mercury 

»efore the late king. He advised me to try and digest a little better, and ave 
me a water which he said was only rain-water, of the autumnal equinox, ex- 
-ecdingly rectified, and very volatile; it had a taste of strong vitriolic, and sinelt 
ike aquafortis. He intended it for a dissolvent of a calx of guld ; bat the truth 
is, Sir Kenelm was an errant mountebank.” 'Yhe believers in the Philusopher’s 
Stone readily gave credit to every tale tending to favour their cause, and did not 
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jugglers of India, Asia, and Finrope, were associated ii 
many ages with the pretended possessors of the philoso- 
pher's stone; and many princes, in the efforts they made to 
destroy them, were, perhaps, prompted by alarm for their 
own safety, rather than by an abhorrence of such crrors, 
Some, however, were actuated by a real love for true philo- 
sophy. Dicclesian ordered all the writings relating to the 
great work (as it was termed) to be destroyed ; and since the 
adoption of Christianity, popes and kings have often fulmi- 
nated their anathemas and proclaimed their decrees against 
the alchemists, without, however, doing any thing towards 
curing them of their folly ; for when an enthusiastic pas: ton 
gives energy to the opmions of men, all authority of power, 
alone, is opposed to them m vain; nothing, but reason 
and truth, is capable of assuming any , influence over 
them. 

‘The credulous part of the people, in what are called the 
middle ages, seem to have generally believed that the se- 
cret of the philosopher’s stone was possessed by some few, 
who were waiting only for a favourable epoch for mani- 
festing their power in all its nnightiness. Arnold, of Villa- 
Nova, was said to have converted iron into gold, at Rome; 
and Raymund Lully to have effected a similar operation 
before Edward the First, in London, of which it was said 
that gold nobles were made. ‘The notions of the Rosicruci- 
ans were then very prevalent; and those which embraced the 
idcas of gnomes and sylphs, and other spirits who governed 
the clements, being capable of bemg rendered subservient to 
man, contributed much to favour the visions of alchemy. 


).esiuatte to interprct every thing as it suited their own purposes. "Thus, Dr. Sal- 
mien, (whose name is mentioned above, and who lived towards the latter end of 
tue seventeenth ccntury,) on speaking of Nicholas Flammniel, who suddenly, as 
It ts suid, became very rich, and who founded several hospitals, repaired 
churches, and endowed charitable institutions, says, ‘* Flannel was originally 
& poor scrivener, yet left se great monuments behind hin as nist convince the 
lnvst incredulous that he knew the secret, and performed such mighty works ut 
his ow proper cost and charges, as the most opulent prince in Furope can never 
do the iike. Fo know a gentleman who went to view those inighity buildings and 
Wier records. "The archives and governors of those places, he told me, own the 
matter of fact, but deny the nicans, saying. that Flamimel was a very pious man, 
ad went @ pilrrimage to St. James of Gallicia, for a reward of which piety 
the hialy saint bestowed that vast treasure upon him by way of mivacle, thereby 
denying the power of art by which it was cerlainly effected, to establish a miracle 
petorned by the Jiomish saint.” Flanimed was also celebrated for his hiero- 
glyphics, of which fucesimilivs are piven in a tract published by Salrnon : they 
would furnish some very pppropriate pictures for Movrc’s Almanack. 
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About the beginning of the thirteenth century, many use. 
ful, and highly valuable discoveries began, however, to be 
made known. Bacon happily described the alchemists as 
similar to those husbandmen, who in scarching for a treasure 
supposed to be hidden in their land, by turning up and pul- 


verizing the soil, rendered it fertile. In searching for m- 


srobabiiities - they sometimes discovered realities.* ‘I'he 


* The following curious anecdote of the mania with which alchemy was 
followed, even at a late period, and of one of the beneficial consequences 
which resulted from a pursuit of this phantom, will be amusing to the rea- 
der. ‘I'he valuable discovery made in the case we are about to relate, was that 
Wf Darsnen Cuina. 

In the beginning of the eighteenth century, there lived in the territories of 
the Flector of Saxony, a man of great learning, and most indefatigable indus- 
‘ry in the hermetic (chemical) science ; and being in expectation of success in 
us designs, the fear of persecution induced him to take refuge in; a place 
“here, not being known, he might live unsuspected ; his habitation was fixed 
n a cheinist’s house, that the use of such implements as were necessary might 
10t appear extraordinary. In this house he died, and as some sort of acknow- 
iedgment for the kindness of his host, he presented him, on his death-bed, with 
small quantity of chemical preparations, which, he told him, had full power 
‘o effect the transmutation of metals ; at the same time giving him directicns 
for using of them, yet concealing the matter and method by which he had ae- 
mired this valuable secret. 

Whether the chemist had, amongst the effects of the deceased, met with 
wine other secret inore practicable, and profitable, is not knewn ; but he sud- 
enly grew rich, and having been weak enough to sutler the circuistatees of 
he alchymist to transpire, it was quickly rumeured abroad, that he was pos. 
sessed of a quantity of the powder of projection, which enabled him to make 
as much gold as he wished. 

This report soon reached the Elector'’s car, who immediately sent for him. 
md told jim that if he was possessed of such a secret, the exertion cf it 
was due to his sovereign, and that what gold he made must he for the use of 
lis master, out of which he should be nobly provided fur. In vain was it to 
Jeny the fact; the Elector teld him, that death, and the contiscation of all his 
‘ects to government, would be the consequence of his persisting in a refusal. 

Willing to sacrifice part of his fortune to preserve lite, he assured his highe 
ress that he had but a very small quantity of the powder left, but that should 
2 devoted to his service. 

Accordingly. he was confined in a castle, with a proper allowance, and there 
eft to make gold fur his sovereign. Masses of that metal were from time to 
ane delivered by him to persons commissioned to receive them: until at len 
te wes obliged to declare that he had used the whole of the powder which had 
een given to him, and must therefore beg leave to desist from any future 
retensions relative to that arcanum. ‘lhis answer, however, was not satis 
actory te the prince, who insisted that he must be acquainted with the secret, 
od menaced him with death, unless he pursued the task that had been im. 
‘osed cn him. ‘The poor man, terrified, entreated as his last resource a re- 
nite of twelve months, to enable him to tind out what it was, after which 
‘me, in case of failure, be should be ready to submit to his sentence. This, 
vith soe difficulty, was granted him; and he was confined, with a close guard, 
© prevelt escape, yet amply furnished with all necessaries and conveniences of 
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most successful amongst them, at the commencement of this 
epoch, were Albert, in Germany, and Roger (commonly 
known by his appellation of Friar) Bacon, in England: 
though these men scem not to have been wholly led awa 

by the visions of their contemporaries, but to have culti- 
vated science in many respects in the most laudable manner. 
They, especially the latter, seem to have as far exceeded the 
common standard of learning in the age in which they lived, 
as any philosophers who have aapcared in any country, either 
before their time, or since. But, within a hundred and 
twenty years from the death of Friar Bacon, the nobility 
and gentry of England had become so infatuated with the 
notions of alchemy, and had wasted so much of their pro- 
perty in search of the philosopher's stone, as to render the 
interposition of government necessary to restrain their folly. 
The following act of parliament, (which Lord Coke called 
the shortest he ever met with,) was passed 5th of Henry IV. 
‘¢ None from henceforth shall use to multiply gold or silver, 
or use the craft of multiplication; and if any the same do, 
he shall incur the pain of felony.” It has been suggested, 
that the reason of passing this act, was not an appreliension 
lest men should ruin their fortunes by endeavouring to make 
gold, but a jealousy lest government should be above asking 
aid of the subject. ‘This act, whatever might be the occa- 
sion of passing it, though it gave some obstruction to the 
public exercise of alchemy, yet it did not cure the disposition 
for it in individuals, nor remove the general credulity; for 
im the 35th of Henry VI., letters-patent were granted to seve- 
ral people, by which they were permitted to investigate an 
universal medicine, and to perform the transmutation of 


life, and provided with all materials and utensils that could forward his re- 
searches. 

At length the year expired, and the philosupher’s stone no nearer perfection 
than at the beginning of it. But, in the process of his enquiry after it, 
amidst the hopeless trials he had made by ‘“‘ fusion, calcination, vitrification, 
separation, cribration, ablution, edulcoration, despumation, limation, pulveriza- 
tion, granulation, putrefaction, maceration, fumigation, cohobation, precipitation, 
amalgamation, distillation, rectification, sublimation, rapidification, extinctiun, 
reverberation, fulmination, extraction, digestion, circulation, consolidation, spiri- 
tualization,” and other methods of almost every thing he could think of; at the 
close of one process, a substance almost a3 valuable as gold glowed in his cru- 
cibles; and this was no other than the composition of the highly esteemed 
Daxspen Cuiwa; the importance of which was so evident to his electural 

» that he not only pardoned the inventor, but alsu bestowed ov him a 
very-large estate, and raised hit to the rank of nobility. 
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metals into real gold and silver, with a non-obstante of the 
forementioned statute, which remained in full force till the 
year 1689, when being conceived to operate to the discou- 
ragement of the melting and refining of metals, it was for- 
mally repealed.* 

The beginning of the sixteenth century was remarkable 
for a great pevohitian produced in the European practice of 
physic, by means of chemistry; for, Paracelsus, famous for 
curing syphilis, the leprosy, and other virulent disorders, by 
means of mercurial and antimonial preparations, wholly re- 
jected the Galenical pharmacy, and substituted the Chemical 
in its stead. He had a professor’s chair given him by the 
magistracy of Basil, and was the first who read public lec- 
tures in medicine and chemistry, and subjected animal and 
vegetable, as well as mineral substances, to examination by 
fire. 

So great a genius as Paracelsus, could not fail of becom- 
ing alike the subject of the extremes of panegyric and satire. 
He has accordingly been esteemed by some, asa second Escu- 
lapius ; others have thought that he was possessed of more 
impudence than merit, and that his reputation was more 
owing to the brutal singularity of his conduct, than to the 
eures he performed. He treated the physicians of his time 
with the most illiberal insolence, telling them, ‘ that the 
very down on his bald pate had more knowledge than all 
their writers; the buckles of his shoes more learning than 
Galen or Avicenna; and his beard more experience than al! 
their universities.” He revived the extravagant doctrine of 
Raymund Lully, concerning an universal medicme, and un- 
timely sunk inte his grave at the age of forty-seven, whilst 
he boasted himself, to be in possession of secrets, able to pro- 
Jong the present period of human life to that of the ante- 
diluvians ! 

But in whatever estimation the merit of Paracelsus, as a 
chemist, may be held; certain it is, that his fame excited 
the envy of some, the emulation of others, and the industry 
of all. ‘Those who attacked, and those who defended his 
principles, equally promoted the knowledge of chemistry ; 
which from his time, by attracting the notice of physicians, 


* Boyle is said by his interest to have procured the repeal of this singulat 
statute, and to have been induced thereto, in consequence of being persusdec 
of the possibility of the transmutation of metals into gold. 
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began, every where, to be systematically treated, and more 
generally understood. 

Soon after the death of Paracelsus, which happened in 
the year 1541, the arts of mining and fluxing metals, re- 
ceived great illustration from the works of Georgius Agricola, 
a German physician. 

Lazarus Erchern (assay-master-gencral of the empire of 
Germany) followed J4gricolu in the same pursuit. — His 
works were first published at Prague, in 1574, and an Eng- 
lish translation of them by Sir John Pettus, came out at 
London, in 1688. Several others have been published, 
chicily in Germany, upon the same subject, since their time. 
Germany, indeed, has for a long time been the great school 
of metallurgy for the rest of Europe; and the British owe 
the present flourishing condition of their mines, to the wise 

olicy of Queen E£Ufzabcth, in granting great privileges to 
Daniel Houghsetter, Christopher Schutz, and other Germans, 
whom she had invited mto Eugland, in order to mstruct her 
subjects in the art of metallurgy. 

jt was not, however, till towards the middle of the last 
ecntury, that chemistry began to be cultivated in a philoso- 
phical manner. So early as the year 1645, several ingeni- 
ous persons in London, had formed themselves into a socicty, 
and held weekly meetings, in which thev treated of the new, 
or experimental philosophy. ‘These meetings were contusued 
ull the ae bnabiient of the Royal Society, in 1662; and 
before that time, similar meetings were held in Oxtord, and 
those studies brought into repute in that university. oyle 
was a principal person in the Oxford meetings; he published 
at that place, his Sceptical Chemist, in 1664, and by his va- 
rious writings and experiments, greatly contributed to in- 
troduce into England a taste for rational chemistry. 

Next to Boyle, or perhaps before him, as a chemist, stands 
lus contemporary, the unfortunate Beccher, whose Physica 
Sublerraned, justly entitled, opus sine pari, was first pub- 
lished in 1669. He resided some time before his death in 
Cornwall, which he calls the mineral school, owning that, 
from a teacher, he was there become a learner. He was 
the author of many improvements in the manner of working 
mines, and of fluxing metals; in particular, he introduced 
into Cornwall, the method of fluxing Tin by the flame of 

it-coal, instead of wood or charcoal. ‘This great man was 
mvited to Vienna, where he contributed to the establish- 
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ment of several manufactures, a chamber of commerce, and 
an India company; but the jealousy of the ministry finally ac- 
complished both his disgrace and his ruin. ‘He was not less 
unfortunate at Mentz, Munich, and Wurtzburgh, which de- 
termined him to go to Haerlem, where he invented a machine 
whereby a great quantity of silk might be worked in a little 
time, and with few hands. New disgraces and misfortunes 
however awaited him, and he was obliged to retire to 
England. He died in London, in 1682, at the age of 
fifty-seven, Stahl, the Prussian, followed the footsteps 
of the illustrious Beccher. It was the opinion of these two 
philosophers, that fire enters into the. composition of all in- 
flammable bodies, and into metals, and most minerals; and 
in that condensed state it was called phlogiston, (latent 
fire,) to distinguish it from fire in its free state. They tell 
us that fire (phlogiston) is actually a material body, and 
liable to be modified by the influence of circumstances. In 
Lodies liable to burn, it exists in a latent state; place them 
in circumstances in which combustion is produce: you then 
will behold it, perceive it operate, and feel its influence. 

Van Helmont was accounted a magician, and was tortured 
by the Inquisition. It is said of this great man, that he dis- 
covered, in the middle of the last century, many of those im- 
portant facts which adorn the writings of Priestley and La- 
voisicr. He first gave the name of gas to those vapours 
which resemble the air we breathe; and he illustrated his 
theory by some phenomena of the animal economy, such as 
the suffocation of workmen in mines, the accidents occa- 
sioned by the vapour of charcoal, and that destructive at- 
mosphere which 1s breathed in cellars where liquors are in 
a state of alc eg He ae for several diseases 
upon this principle; and ascribes the tion of epide- 
rtical a fe noxious vapours. with’ which the ae is. 
ied the sl ida cui h 

Had the progress of chemical know sto ere, it. 
would have hess of tittle importance to dicen aa facts. 
which were already discovered, were so distorted by every 
new theorist, that they only tended to render the study un- 
satisfactory and obscure; but Lord Bacon, whose compre- 
hensive mind saw the immense rotons, that might result 
to the world in general, from this b _of philosophy, ad- 
vised the collecting of facts, and the comparing of these deli- 
berately, in order to discover the causes and circumstances 
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upon which they depended. “ Thus only,” says he, “ can 
a satisfactory system be ‘produced. If experiments are not 
directed by theory, my may be a blind feeling; but theory 
without experiment 1s deceitful and uncertain.” This saga- 
cious philosopher attamed {is object; for he soon soa eae 
banished tha: dark and abstruse philosophy which was built 
upon conjecture alone. ? 

On the very day that Lord Pacon died, the famous Boyle 
was born. ‘The opulence of his circumstances enabled him 
to fae with anoar the path which Bacon recommended, 
and he was ainply qualified for the task. He was possessed 
of a penetration and ingenuity of mind. which, im exper! 
menial philosophy, served to puint out the shortest and most 
simple, as well as the most useful experiments; and to deduce 
important truths from apparently the simplest and most in- 
significant facts. 

The progress of useful chemistry was, however, much im- 
ay ont this period, in consequence of its cultivators 

elng, toa great extent, physicians; who became infatuated 
with the notion that this science was to furnish the means of 
explaining all the functions of the human body, as well as to 
account for the origin of disease and the operations of medi- 
cines. These notions had originated with Paracelsus, and 
were soon favoured by Du Chesne, Mayerne, Mynsicht, 
and De la Boe. The human body, according to the last 
named physician, was a chemical apparatus, where the heart 
is excited to action by the fermentation of the blood. From 
the food, digested in the stomach, there arise vapours dis- 
tilled into the brain, which sends spirits to all the other 
organs of the body. Diseases depend on fermentations 
which corrupt;the humours. From the fluids, in a state of 
effervescence, precipitations, dissolutions, and despuma- 
tions take place, similar to those in a barrel of wine. Our 
great Mayow, even, who had some glimpse of the modern 

scoveries respecting oxygen gas, supposed that the inflam- 
mable particles of the air insinuated themselves into the blood, 
and produced a sort of vital combustion with the sulphureous 
elements of that fluid. Wiéllis framed a physiological hypo- 
thesis, in which he supposed that a continual extrication of 
igneous vital spirits was going on in the brain :—the blood 
he considered to ferment like beer; spasms, he thought, 
arose from an explosion of salt and aiid in the animal 
spirit; and scurvy, from a state of the blood similar to faded 
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musty wine. It seems, that, in this instance, as well as in 
every other branch of philosophy, the human mind must run 
through all the devious tracks in the labyrinth of error, be- 
fore it could take the single path which leads to truth. 

Many men, however, rose up towards the termination of 
the 17th century, who made a multitude of discoveries in 
chemistry that tended, in a remarkable degree, to the im- 
provement of several useful arts. _ 

Lemery’s very accurate course of practical chemistry, ap- 
peared in 1675. Glauber’s works had been published at 
different times, from 1651 to 1661, when his tract, mtitled 
Philosophical Furnaces, came out at Amsterdam. Kunckel 
died in Sweden, in 1702; he had practised: chemistry for 
above 50 years., Having had the superintendency of several 
glass-houses, he had an excellent opportunity of making 
many experiments in that way ; and enamellers, and makers 
of artificial gems, say that they can depend more on the 
processes and observations of Kunckel, than upon those of 
any other author upon the same subjects. At this period 
the chemical labours of these, and other great men, were 
Stare Ceca by the establishment of societies (with the 
great Newton at their head,) for the encouragement of Na- 
tural Philosophy, in various parts of Europe. These societies, 
by a publication of reports and transactions, greatly accelera- 
ted the science of chemistry. The labours of Newman, 
Neoffruau, Inucke, Geoffroy, Boerhaave, Black, and many 
others, with the mathematical precision inculcated by the 
example of Bergman, tended greatly, at this period, to the 
same end. 

‘The academician De] Cimarto made many interesting 
experiments, and some curious discoveries respecting the 
laws of the phenomena of heat. Homberg discovered the 
boracic ‘acid and the pyrophorus. Geoffroy instituted a 
more simple mode of prepariag and compounding medi- 
cines, ‘which has been of great service to the healing art, 
Hales made some highly ingenious experiments for analysing 
the constituents of the air; and Black, soon afterwards, dis- 
covered the carbonic acid gas, the qualities of which were 
more fully ascertained by Macbride. The next step, in this 
course was made by Rutherford, in the disepvery-of nitrogen 
azote, anothet regen ge of the air; when the immortal 

neatley arose, who, with an intuitive genius, entered upon 
his philosophic career, and proceeded wth such unexampled 


What is particularly remarkable in the character of Priest- 
ley, and which, from its intimate relation to the improve- 
ment of science, must be here noticed, is the extreme mo- 
desty with which he always spoke of his discoveries, and, 
as it indeed seemed, the surprise with which he himself re- 

arded the importance attributed to their results. Others 
Fave carefully concealed the agency of chance in their ac- 
quirements; Priestley seems to have wished to attribute 
every thing to it. He remarks, with singular candour, how 
often he had thus been favoured without perceiving it, how 
many times he possessed new substances without distinguish- 
ing them; and he never dissimulates the erroneous views which 
sometimes directea him, and whichthe only recognised by 
experience. His great chemical work is, indeed, not a series 
of theorems, deduced one from the other; it is a simple re- 
cerd of his thoughts in all the disorder. of their succession. — 
We perceive init a man, as it were, groping his way along 
in a dark night; catching the slightest glimpses of light; 
sometimes led astray by false meteors; but arriving at last 
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at a rich and brilliant region. Such is the course even of 
men of genius. Newton had already disclosed the secret ; 
for, on being asked how he had arrived at his great disco- 
veries, he replied, by Jong, assiduous, and repeate:l re- 
flection. 

The next highly important discovery, was that of the 
properties of hydrogen, and the composition of water, by 
Cavendish. This philosopher, who, from the time when he 
commenced his scientific career, is said to have never wasted 
a minute of his life, or even uttered an unnecessary word,* 
had, as early as the year 1766, and previously to the more 
minute and accurate discoveries of Pricstley, sustamed, in a 
paper read to the Royal Society, the following propositions : 

air is not an element ; there exist several species of airs 
essentially different; in which he shewed the chief proper- 
ties and qualities of what was then called fixed air. His 
memoirs may, indeed, be considered as the basis of the re- 
searches of Priestley. After this, the next very important 
discovery of Cavendish was that of the composition of the 
nitric acid, of which chemists had previously had only some 
vague conceptions. It was at this time that Berthollet was 
making his discoveries of the composition of ammonia, shew- 
ing it to be formed of hydrogen and azote. The whole of 
the discoveries of Cavendish are described in a few pages, 
but we must not measure their importance by the space their 
history occupies, To unravel the knot which involves so 
many complicated phenomena, to pursue the same principle 
through so many devious tracts and changes, and especially, 
to develope it so clearly; that what had for ages esca the 
most able enquirers, becomes in a few minutes evident to 
the world, can only have been the results of meditation not 
merely the best directed, but also the most assiduous. 


* His servants learned to understand by his signs what he wanted, and, as 
he required but little of them, this sort of dictionary was not a very long one. 
He had but one suit of clothes at a time, which was. renewed at fixed peri 
and was always of the same cloth and colour. When he was disposed to ride, 
he expected to find his boots always in the same place, and his whip in one of 
them, which was always to be the same. He had been left a large fortune by 
an uncle but was so careless about his property, that his banker came one day 
to tell him that above eighty thousand pounds had accumulated in his hands, 
and that he could not, without shame. keep so large a sun as a simple deposi 
without paying interest for it. Fle formed a large library, and a very rich ca- 
binet of, natural history, for the use of the public; from which he himeclf ber. 
rowed books, &c. with the tainc formalitics as strangers. 
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Cavendish was, indeed, a living proof of the adage of one 
of his most illustrious contemporaries,—that genius is no- 
thing more than a very great aptitude to patience.—An ad- 

ge rigorously true, if it be added that it is necessary that 
ts patience be that of a man of talent. 

Contemporary with Priestley, flourished that illustrious 
votary of chemical science,-—the ill-fated Lavoisier, who 
reformed the chemical nomenclature, which before that time 
was in a most confused state. His chief discoveries and con- 
tributions to the science of chemistry, consist in his provin 
that what had been called fixed air, consists of oxygen and 
carbon; and by demonstrating the similarity of the results 
of the combustion of the diamond and charcoal, he showed 
the probability of the identity of those two apparently dis- 
similar bodies. .He ascertained the exact proportion of the 
constituents of the atmosphere, and he was the founder of 
the theories of combustion and of acidity, which were gene- 
rally adopted until some later discoveties showed their in- 
sufficency and partial incorrectaess. It does not come with- 
In our province to mention, in this place, the applications of 
these and other discoveries, already enumeruted, to the 
useful arts: they will be shown at length in the body of the 
following work, with others of later origin. 

Fourcroy also lived at the same period, and though the 
high reputation which this chemist attained, depended chiefly 
on his brilliant talents as a public lecturer, he must also be 
mentioned amongst the discoverers of interesting facts in this 
science. Cavendish had shewn, that the combustion of hy- 
drogen gas produced water; but the water obtained by his 
process was always more or less mingled with nitric acid, 
which furnished the opposers to the theory of Cavendish, 
with an objection which they thought decisive. Fourcroy 
obtained pure water, by operating in a slower manner, and 
he shewed that the acid resulted from some particles of 
azote, (always mingled with the oxygen,) which burns with 
the habe when the combustion is too rapid. He also 
discovered several compounds which detonate by simple per- 
cussion, all of which are composed of oxygenated muniatic 
acid, (according to the older nomenclature,) and some com- 
bustible body. 7 

Profiting by the discoveries of Priestley, in respect to the 
gases, Fourcroy was enabled to give new precision and ex- 
aetpess to the analysis of mineral waters.—He was engaged 
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in experiments with platinum, at the same time with Mr. 
Tennant and Dr. Wollaston, and made some discoveries 
which were common to them. He was especially skilful in 
the analysis of metals, and when the property of the churches 
in France, was destroyed at the Revolution, he shewed how 
the copper of the bells might be separated from the tin; 
and thus, an alloy of use only for the specific purpose to 
which it had been applied, was rendered profitable to arti- 
zans. lle was also the founder of the modern and improved 
mode of analysing vegetable substances, and was one of the 
first who discovered in them the existence of albumen; and 
pe out how useful chemistry might be to_politicians, 
»y shewing the relative nutritive properties of different ve- 
getables, His application of chemical analysis to animal 
matters, was not less exact and important, by the results to 
which it conducted; this was especially the case in regard 
to the more accurate knowledge of the composition of urinar 
calculi. One of the most curious faets which he discovered, 
was presented to him in 1786, at the burial-ground des In- 
nocens, at Paris. The French government having resolved 
to suppress this source of infection, which, for many ages, 
received the bodies from the most closely peopled part of 
the capital, ordered, not only, that no burials should hence- 
forth be made there, but that the bodies already deposited 
there, should be transferred elsewhere. Cn Biceacinie to 
effect this removal, a great part of the bodies was found 
transformed into a white, fatty, and combustible, substance, 
similar, in its esscntial properties, to spermaceti. A thorough 
investigation of the circumstances, and the comparison of 
some analogous facts, shewgd that this change takes place 
in all sania matters, preserved from the contact of the air, 
in damp places. This discovery has already been taken 
advantage of, by artificially converting animal matters not 
adapted for food, into a ane fit for excellent candles; 
and it shews that there is none of our observations, how- 
ever in appearance trivial, that may not become useful to 
society. : 

At a somewhat later period flourished Morveau, the. 
great purifier of hospitals, ships, and prisons; Chaptal, the 
romoter and the historian of the Arts in France; 
Stanhope, the revivor of Stereotype Printing, the disco- 
verer a metallic alloy adapted ‘for casting Plates for this 
purpose, and of many other useful improvements in the 
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Arts; Tennant, the discoverer of: the true nature of dia- 
mventl; «Wedgewood, the inventor and manufacturer of 
English porcelain; Dr. Franklin, the discoverer of the 
identity of lightning with the electric fluid; and Dr. Wat- 
son, the friend of science, and the historian of the Arts in 
England. : _ 
Chemistry was now in a rapidly improving condition. 
Throughout Britain, and the continent of Europe, this 
science was studied with avidity by numberless yotaries, 
who were every day starting into existence. In France, the 
revolution spurred thousands on to chemical enterprise; and 
the energies “of that nation were amply remunerated by 
plentiful stores of sugar from beet-root ; of salt-petre from 
common dung-hills; by the culture of woad, and by the 
produce and manufacture of almost every article of luxury 
ei necessity, with which they were formerly, supplied from 
abroad.* : 


* In Nicholson's translation of Fourcroy’s System of Chemical Knowledge, 

vol. I. page 24, we find the following interesting passage :—‘ ‘The annals of 
the French revolution will tell tojthe world how much the war of liberty is in- 
debted to the inventions and to the resourccs of chemistry. France, pressed by 
powerful and numeroug enemies, blockaded at sea by their colossal fleets, de- 
wfived of the products ich commerce afforded her in ordinary times, was 
destitute of saltpetre, of**opper, of steel, of mercury, of sulphur, of leather, 
and of a number of other objects more or less necessary to the wants and the 
support of its inhabitants, ‘I'he arms of her numerous and valiant defenders 
could not effect this, and her soldicrs themselves were destitute of arms to 
render them formidable to her enemies. Her soil, so rich in productions, 
did not seem calculated to: afford what her commercial industry had till then 
obtained in foreign countries. Without the genius of chemical science, she 
would have been threatened with an absolute want of the means of defence. 
An active administration, accustomed to overcome every resistance, because 
it felt all the power of the French people, and because it knew how to 
em : ae whole of their force, conceived the hope of finding in chemistry 
what the ordinary course of manufactories could not furnish, and what inter- 
rupted commerce refused. It called together the most enlightened chemists, 
united thém, and explained to them, its pressing and extensive wants, the con- 
fidence which it placed in their knowledge, and the assistance it demanded from 
them. Its expectation wae not disappointed: its hopes were realized even be- 
yond the point to which they were directed! We have seen all France informed 
by this amembly of learned men, of the immense quantity of saltpetre which 
nature had deposited in her bosom; we have seen the whole state converted 
into saltpetre works, all the citizens oecupied and emulating each other in the 
search for, and extraction of this salt. Speedily the national manufactories, 
the arsenals, the ports, the strong places, and the campe, became so fully 

ied by this immense formation, beyond every mensure and 

ep known, that after many ycare of dveadful war this vest peovieien was far 

from being exhausted; and the movement eommuniceted by this vat. 
geive, may indeed be retarded, but can never | 
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The French, and other chemists of the present period are 
so numerous; and their number is, daily, so much on the ine 
crease, that our limits are too small even for their.names. Still, 
we must find room for those of © Orfila, Cadet, Vauquelin, 
Parmentier, Berthollet, Guadet, Arago, Biot, Thenard, Caven- 
tou, and Gay Lussac, the elaborate analytical researches of 
every one of whom, have tended so much to the advancement 

of natural science. In looking towards Russia, we cannot 
forget the name of Kirchoff, the converter of starch and other 
substances into sugar; nor when turning towards Sweden, 
that of Berzelius, the chemical meteor of the north, who has 
thrown so brilliant a light over the whole hemisphere of 
science. Volta, Galvani and Morrichini, in Italy, have made 
discoveries which endear their names to their fellow labourers 
in the field of philosophy: whilst Hare, and others in 
America, have * proved to Europeans, that when the tree of 
science is transplanted across the Atlantic; it is capable of 
taking as firm a root in the gardens of Columbia, and of 
furnishing fruit in as great luxuriance, as when it grew on 
its native soil. | 

But it was reserved for the British chemists to make those 
rescarches which have tended, in the greatest degree, to pro- 
mote the happiness and comfort of mankind. The energies 
given to the steam-engine, by Watt and Bolton, have created 
a great revolution in the quantity of manufactures produced, 
and of minerals dug from the bowels of the earth in a given 
period of time. ‘The illumination by gas-lamps has given a 
new character to our streetsand towns. 

In enumerating the chemists of Britain we are equally 
limited. ‘The names of Higgins, Henry, Murray, Thomson, 
Leslie, Brewster, Jameson, Ure, N a doh Parkes, Brande, 





instance never will be lust. Chemistry has proved that after some years of re- 
puse, the earth of cow-houses, of aviaries, of stables, of cellars, of caves, and 
vf almost all the places inhabited by or ch oe receptacles fur Ep ani- 
veal or vegetable substances, becorocs again charged with saltpetre, and that 
@ new extraction of that salt made with activity shuilar to that of the former, 
and with mote reyularity and method than that could be in the difflculs times 
in which ix took place, will uyain afford s yreater quantity of that salt 
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wae at tirst obtained. Lcre then is an ineshauatible supply discovered by che- 
inistry uf’ « substance most useful to national defence, of the hi Bin 
venlage to a Rauber of Corks and suanefacwrics. The sere ment uught the 
ees cenes ee ee pes Oe ee eee cane 
eo month, % sonnarly rewired, thet woeane we..zendes is 
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Wottaston, Allen, Marcet, Pepys, Children, Dalton, Kirwan, 
and ‘the three Davys, are familiar to every one; but were 
it’ not for the truly splendid discoveries of the English 
father‘of chemtistry, Sir Humphrey Davy, president of the 
Royal Society, this science would have made but a compara- 
tively unimportant p s in this country. This philoso- 
pher's decomposition of the alkalies and earths; and his dis- 
coveries of substances new to chemists, and to the rest of the 
world, have fixed on him the admiration of every man of 
science; whilst his construction of the safety-lamp, on prin- 
ciples discovered by his own mental exertions, has thrown 
around him the halo of scientific philanthropy, revered in 
grateful silence by the miner whom he has rescued from 
the jaws of untimely death. . 

The establishment of the Royal Institution, fand other 
chemical, mineralogical, and geological schools throughout 
Britain, has tended greatly to the diffusion of science ; 80 
much, indeed, are these institutions i eres that 
chemistry is now becoming a common branch of education. 
It is no aie considered merely in a medical point of view, 
nor restricted to some fruitless efforts upon metals; it no 
longer attempts to impose upon the credulity of the igno- 
rant, nor affects to astonish the simplicity of the vulgar, by its 
wonders ; but is content with explaining the phenomena of 
nature upon the principles of sound philosophy. It has 
shaken off the opprobrium which had been thrown upon it, 
frem the unintelligible jargon of the alchemists, by reveal- 
ng all its secrets, in a Janguage as clear and as common as 
he nature of its subjects and operations will admit. 

"Phe Uses of Chemistry, not only in a Medical point of 
view, but in all the arts of life, are too extensive to be enu- 
merated, and too notorious to require illustration ; it may 
just be observed, that a variety of manufactures, by a proper 
application of chemical principles, might, probably, -be wrought 
ata less expense, and executed in a better manner, than 
they are at present. But to this improvement there are im- 
pediments on every hand, which cannot be easily overcome. 
Those who by their situations in life are removed from any 
design.or desire of augmenting their fortunes, by making 
discoveries: in the chemical arts, will hardly be induced to 
diminish them by engaging in exnensive experimental in. 
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uiries, which not only require an uninterrupted attestion 
of mind, but are etended’ with bodily eepet kt, 3s mot 
enough to employ operators in this business; a man: must 
blacken his own hands, he must sweat over the ‘furnace, 
before he can become a chemist, On the other hand, artists 
and manufacturers are often illiterate, timid, and bigotted to 
sahil modes of carrying on their respective operations, 

eing unacquainted with the learned, or modern languages, 
they seldom know any thing of new discoveries, or of the 
methods practised in other countries. Deterred by the too 
frequent, but much-to-be lamented examples of those, who, 
io benediene the public by projects and experiments, have 
ruined themselves, they are unwilling to incur the least ex- 
pense in making trials, which are uncertain with respect 
to profit. From this 2d aa as well as from the 
mysterious manner in which most arts, before the invention 
of printing, and many still continue to be taught, they are 
hindered from making improvements by departing from the 
ancient traditionary precepts of their art, Still it cannot 
be questioned, that the arts of dyeing, painting, brewing, 
distilling, tanning, of making A ee enamels, porcelain, 
artificial stonc, common salt, sal ammoniac, salt-petre, pot- 
ash, sugar, and a great varicty of others, have received 
much improvement from chemical inquiry, and are capable 
of receiving much more.* | 

Metallurgy in particular, though one of the most ancient 


ee aaa, 

© « Formerly a calico-printer required many weeks to produce a printed cotton 
with some colours, such as an olive ground and yellow figures ; a scarlet pattern 
on a black ground; or a brown ground with orange figures :—-but, by means of 
chemical preparations, the whole of this work may now be done in a few days; 
patterns, more delicate than ever, may be produced; and all with a degree of 
certainty of which former manufacturers had no idea; the system being now 
entirely altered. According tu the former practice, the mordant-was first ap- 
plied to those parts of the cloth that were intended to be olive, brown, or black ; 
it was then necessary for the piece to remain some time.before it could be dyed, 
and afterwards to be exposed on a bleaching-ground s sufficient time to clear 
those places from the colouring matter of the dye which had not been acted upon 
by the mordant: a different mordant was then applied by the pencil ; and it 
was necessary to pass the whole piece through the lyeing-copper @ second time, 
in order to give the desired colours to those particular parts, and finish the pattern. 

Now, all these effects are produced by dyeing the cloth a self colour in the 
first instance, and afterwards apo printing the pattern with a chemical prepa- 
ration, which discharges a part of the original dye and leaves a new colour in its 
stead. ‘Thus a brown may be changed in an instant to an orange ; a dark olive 
to a yellow ; ora black to a bright scarlet. In consequética of similar im 
ments, rich chintz patterns, which fonnerly rogues two years or more to be 
completed, are now commonly finished in a weeks.” Parkes’ Chemical 
Catechism. 
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y of chemistry, affords:matter enough for new dis- 
_coyemag:.. There are a great many combinations of metals 
which .have never been made; many of which, however, 
might. ‘be made, and in such a variety of proportions, as, 
very. probably, would furnish us with metallic mixtures 
more gerviceable than any now in use. The method of extract- 
ing the greatest possible quantity of mctal from a given 
quantity of the same kind of ore, has, perhaps, in no one 
instance been ascertained with sufficient precision. There 
are many sorts of iron and copper ores, which cannot be 
converted into malleable metals, without much Jabour, and 
a great expense:of fuel; it is very probable, that by a well- 
conducted series of experiments, more compendious ways 
of working these mmierals might be found out. ‘Till 
Margraaf shewed the manner of doing it, no. metallic sub- 
' stance could be extracted from calamine, and all Europe 
was supplied with zinc either from India or from Germaiy. 
A manufactory of this metallic substance has not many 
years ago been established in our own country, and. tlie 
copper works near Bristol, have since supplied Birmingham 
with zinc extracted from calamine. Black-jack was, not long 
ago, employed in Wales for mending the roads; its value 
is not yet generally known in Derbyshire; but it now 
answers the purpose of calamine for the making of brass. 
Regarding the utility of Chemistry, as a branch of pub - 
lic. and private education, it may be remarked ; that by 
means of a knowledge of this interesting science, the genius 
of youth is developed, and often brought into intense ac- 
tion. Not only does an early study of Chemistry beget a 
habit-of thinking, ‘and of judging correctly upon most sub- 
jects connected with Natural Philosophy ;* but likewise, by 







* “The various operations of Nature, and the changes which take place in the 
several substances around us, are so much better understood: by an attention to 
the laws of chemistry, that in every walk‘of life, the chemist has.a manifest ad- 
vantage over his illiterate neighbour. And it may be remarked, that in case of 
failure or disappointment in any particular line of commercial manufacture, the 
scientific chemist has resources as various as the productions of the country in 
which he lives, to which the uneducated man has no access. ‘ : 

* ‘Were parents aware of this-truth, that sordid maxim “ prtmo vivere, deinde 
philosophari,” would not be heard : but every youth would be instructed in the 
first principles of natural philosophy and chemistry, &s the means of qualifying 
him.for’.conducting with advantage the coneerns with which he might be in- 
trusted. if «knowledge is power,” surely the love of knawledge, and a taste 
for-agcusate investigation, is the most likely way:for conducting to opulence, re. 
spectability, and rational enjoyment. - - oe 
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taking advantage of every circumstance connected with the. 
immediate objects of investigation, it lays up a fund for 
future discoveries, and improvements in the arts, er walks 
of life, for which the student may be destinetl. Here then, 
as has been proved in many instances, the youth lays the 
foundation of his future fortune, without being aware of 
doing more than contributing to his present amusement ; 
for Chemistry is so replete with interest of the most pleas- 
ing nature, that before he is aware, the student finds 
himself transported into the very elysium of science. 

It has been before observed, hie almost all the arts of life 
practised in the present day, must, to be cultivated with advan- 
tage, be founded upon, or connected with a general, or‘ parti- 
cular knowledge of Chemical Science. That man, therefore, 
who attempts to carry on the trade of a dyer, of a brewer, 
of a distiller, of an apothecary, of an iron-master or metal- 
lurgist, of a soap-boiler, of a sugar-refiner, of a glass 
manufacturer, or even of an agriculturist, without this 
knowledge, must be content, either to lose his capital, or 
by employing others more competent in the art of manag- 
ing it, to put up with a less return of interest ‘on it, than 
that which must accrue to his rivals whose Chemical edu- 
cation enables them to surpass him in the excellence of their 
manufactures, or in tlie comparative cheapness of their 

rice. 
i As by nature, therefore, no man was ever intended to be an 
idle member of society ; so, it becomes every one to walk in 
that path which most speedily leads to perfection. For artists 
and manufacturers, Chemistry is the path alluded to; and 
the author is persuaded that no radividual of this description 
ever travelled in it, either to the non-cultivation of his mind, 
or to the disparagement of his fortune. A scientific artist 
can work in any part of the world.—-The Protestants who 
were driven: out of France met with an asylum im every 
quartcr of the globe, being, for the most part tmtelligent 





** Moreover, it is a necessary consequence of an attention to this science, that 
it gives the habit of investigation, and lays the foundation of an ardent and in- 
quiring mind. . If a youth has been taught to receive nothing a true, but 
what is the result of experiment, he will be in little dapger ef ever being led 
away by the insidious arts of sophistry, or of having his-mind bewildered by 
fanaticism or superstition. The knowledge of facts is what" he has beew taught 
to.esteem :' and no reasoning, however specious, will ever induce hisn te receive 
as true what appears incongruoug, or cannot be recommended by demonstration 
or analogy.” Purkes’ Chemical Catechism. 
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workmen and manufacturers; whilst, on the other hand, the 
ci-divant nobility and clergy of France apy im most 
parts of the world as outcasts or beggars, after‘the Revolu- 
tion, and vainly endeavoured to seek a livelihood in any place, 
being totally unable to contribute to the advancement of the 
arts. | 

But it is not merely on the arts and manufactures that 
Chemistry confers its benefits; it likewise greatly facilitates 
the study of Mineralogy, and enables the ended proprietor 
to open mines, and cultivate the earth, with advantage, by 
directing his attention to the nature and composition of the 
various soils .of which his possessions are composed. ‘Thus 
were discovered, and brought to their present state of pro- 
duction, the Parys’ Copper-mines, in the Isle of Anglesea, 
and several others, which, for so many ages, concealed their 
treasures from their unaspiring proprietors; thus, also, were 
discovered the virtues of the various mineral waters of Har- 
rowgate, Cheltenham, Leamington, and other places, which of 
late years have become so famous for their polutary effects on 
the human constitution. ae 

As an instance of the great practical utility of sigegrit 

in ascertaining the properties of mineral substances, I sh 
here relate a circumstance of very recent occurrence :— 

Some months ago, a man presented a sample of a mineral 
substance at Mr. Mawe’s Mineralogical Repository in the 
Strand, London; saying that he was in possession of much 
mote, and offering the whole for sale for two guineas. On 
enquiry, it was found that the quantity to be disposed of 
was considerable, and that, at present, these Minerals adorned 
a garden a few miles from town, where they were formed 
into rude and fantastic groupes, resembling small rocks, 
among the flower-beds, contiguous to the house of which he 
was the domestic ener. On sending, a few days after- 
wards, to inspect t mineralg, it was found that they had 
just been disposed of to a neighbouring broker, who intended 
to sell them as chimney ornaments. On further enquiry the 
broker’s price was found to be ten pounds, which Mr. Mawe’s 
ef instantly paid, and sent the whole lot in.a waggon 
to London. On inspection, Mr. Mawe found his bargain to 
consist. of Sriver Ore, part of which he sold to a refiner 
for two hundred pounds, and the rest he had broken up into 
small pieces for the mineralogical: collections which he is in 


the. habit of fitting up for sale! Here, then, is & powerful 
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instance of the advantages attending a knowledge of Che- 
mistry. The Ore in question had been part of a prize taken 
from a Spanish ship, on her way from South America, about 
150 years ago; and had fallen to the lot of the captain of 
an English rivateer, who had deposited them in his house, 
near London, as chimney ornaments; but. they had, sub- 
sequently, been removed into the garden for the growth 
of moss, lichens, &c. | | 
In order to facilitate an acquaintance with Chemistry, the 
Author might here enumerate various elementary, and other 
works, which would be of great use to the student; but as all, 
at present in circulation, are generally so excellent, ‘in their. 
several departments, he forbears :—more particularly, as he 
would recommend to the youth m countgy, and other, 
towns, to form, themselves inté elubs, or societies, of four 
or six persons, whose united finances, would enable them 
to purchase ‘a Chemical Library, and Apparatus, with, 
if possible, a d collection of Minerals. . The members, 
by studying at. ‘each others houses, would thus early be- 
come acquainted with a most delightful and useful science, 
capable of administering to their future amusement and wel- 
fare. Such institutions might always be perpetuated by the 
admission of new members, as the older ones emerged into 
the several departments of active life. To the sons of manu- 
.facturers and artists, and to those young men who are in- 
tended for the study of Medicine, such institutions must 
prove great incentives to industry; and will prevent them 
from indulging in amusements, less noble and useful iu their 
nature, but mare destructive to the constitution, and good 
morals. : 
In conclusion, it is necessary to mention, that, in order 
to measure quantities of Fluids, Glasses, graduated on their 
sides (according to. the following figures,) are used in Che- 


mical Lahoratories. 
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_ No. 1. represents a glass, calculated to: measure’ any quan- 
tity, from two drachms to eight ounces.—No, 2. From one 
drachm to two ounces.—No. &. From half a.drachm to one 
ounce.—A nd No. 4. Any quantity from five minims (or drops). 
to one drachm. 7 a : 

_ By the following Table it will be seen, that in the 
| MEASURE OF FLUIDS, » 
1 Gallon measure, (Cong.) contains 8 Pints. 
1 Pint, (0.) eee unces.. 





1 Ounce, (f. 3.) — 8Drachms, _ 
1 Drachn, (f. 3.) —————. 60 Minims, (2.) 


And that, im the | 
1 * e 
WEIGHT OF DRY SUBSTANCES,’ 


1 Pound, (ib.) = contains ~=12 Ounces. 
1 Ounce, (3.) ———— 8 hms. 
-1 Drachm, (3.) -——-—— 60 Grgins, (gr.) 


It is customary to distinguish quantities of fluid, from dry, 
substances, by prefixing the letter f. (fluid) when an ounce 
or drachm is. mentioned in chemical works; (as may be 
seen in the first of these tables:) but this is unnecessary, as 
the slightest acquaintance with the ¢ubstances to be used 
will pomt out what is implied. .~ 3 E 
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EXPERIMENTS. 


CHEMISTRY AND THE USEFUL ARTS. 


CHAPTER I. | 
PREPARATION OF METALLIC ALLOYS. 


( Genera, OgsERVATIONS. 


Wu EN a ‘metal combines chemically with another metal, 
go as to alter its ‘propertics, the compound is called an Alloy. 
Alloys, gencrally, eae propertics very different from those 
of the metals which. gompose them. In some instances, their 
specific gravity is greater: in others, they are more fusible, 
more ductile and clastic; or they vary m onlour or dura- 
bility. An Alloy, too, is often more sonorous than its com- 
ponent metals in a separate state. 


EXPERIMENT I, 


Brass. 


Put 445 ounces * of Copper into a crucible, expose it to 
heat in a furnace, and when perfectly fused, add an ounce and 
a half of Zinc. The metals will combine, forming that 
gencrally used Alfoy called Brass. Mould it into a bar, or 
any other shape. 


Observations. This alloy, it is well known, resists the action of the 
atmosphere better than pure copper, and is therefore employed for 
many tSeful purposes, as mathematical and chemical instepments, &c. 
which, if formed of copper only, could never be kept free froth tarnishing. 

* It is necessary to observe, that the quantities prescribed throughout 
this chapter, are such as are calculated for mere experiment. When 
the compounds here detailed are prepared on a large scale, the quanti- 
ties of coutse vary in degree, although proportionally they are still the 
same. 

¥- 


hae TS 





2 METALLIC ALLOYS. 


For brass which is to be cast into plates, from which pans and kettles 
are to be made, and wire is to be drawn ; braziers use calamine of the 
finest sort instead of pure zinc, and in a greater proportion than when 
common brass is made ;—generally fifty-six pounds of calamine to yeah 
four of copper. . Old brass which has been frequently: exposed to the 
action of fire, when mixed with the copper and calatmine, renders the 
brass far more ductile, and fitter for making of fine’ wire, than it 
would be without it; but the German brass, particularly that of Nu- 
remberg, is, when drawn into wire, said to be preferable to any made in 


England for the strings of musical instruments. | 


on 
PINCHBECK. | 

Put into a crucible five ounces of pure Copper; when it is 
in a state of fusion, add an ounce of Zinc. Tse metals 
combine, forming an Alloy, called Pinchbeck,' not unlike 
Jewellers’ gold: pour it toa mould of any shape. This 

Alloy is used for inferior jewellery. | 
Observation. Sonie use only half this quantity of zine; in which pro- 
ortion the alloy is more easily worked, especially 4n:the making of 

jewellery. a } 
IIk. 
Prince’s METAL. 


Melt in a crucible 4 ounces of Copper, and when fused, add 
2 ounces of Zinc: they will combine and form.a very beau- 
tiful and useful Alloy called Prince Rupert's thetal. . 


Iv. 
Bronze. . | 

Melt in a clean crucible 7 ounces of pure Copper: when 
fused, throw into it 3 ounces of Zinc,.and 2 ‘ounces of Tin. 
These metals will combine, forming Bronze- an Alloy which, 
from the exactness of the impression which it takes from a 
mould, has, in ancient and modern tinies, been generall 
used in the formation of Busts, Medals and. Statues. | : 


v. ae: 
_ ALLoy For THe SpEcuLa oF TELESCOPES. °., 

Melt 7 ounces of Copper, and, when fused, add$ oures of 
Zine and 4 ounces of ‘Tin. ‘These metals will combine te form 
a beautiful Alloy of great lustre, and of a light'yellow colour, 
fitted to be made into specula for telescopes.’ Mr. Mudge 
used only Copper and grain Tin, in the proportion of 8 pounds 
to 14 ounces and a bef i : : 8 


. 
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Ohservations—There is an alloy of late discovery, called Petit-or, 
which has been extensively used in the arts as a substitute for gold. 
It possesses in a certain degree all the qualities of gold except its weight. 
It takes a most beautiful polizh, is less liable to be scratched than gold, 
and though very ductile, is capable of being rendered extremely oe 
and elastic: It is peculiarly adapted for watch cases, snuff boxea, an 
all the variety of trinkets for which goldis employed. A Mr. Mill, too, 
has discovered the proportions of an alloy which promises to.be of con- 
siderable use. It resembles in colour, and is nearly as heavy, as jewellers’ 
aoe It is malleable, does not easily tarnish ; is very hard and sonorous, 
yut requires care in. working. The price being only about 4 shillings 
an ounce, it will no doubt come into general use as a substitute for 
gold, more particularly as it is susceptible of an exquisite polish. The 
inventor has termed it “ Awrum Millium.” 


| YL | 
Gun-MeETaL: 
Melt x ome 9 parts of Copper and one part of Tin: the 


compound will be that used in the manufacture of small and 
great brass guns, swivels, &c. 


Observations. The pieces of ordnance used by the besiegers at the 
battle of Prague, were actually melted by the frequency of the firing ; 
the mixture of which they were made contained a large portion of lead; 
it would have been lass prone to melt, and consequently preferable, had 
it contained none. A mixture of copper and tin is preferred to pure cop- 
per, not only for the casting of cannon, but of statues, &c.. for, pure 
copper, in running through the various parts of the mould, would lose 
so much of its hpat, ag to set, or become solid too soon. 


Vii. : 


BEAUTIFUL ALLoy oF ANTIMONY AND Copper. 


Put into a clean crucible an ounce of Copper, and an ounce 
of Antimony.; fuse them by a strong heat, and pour the 
Alloy into amould. The compound will be very hard, and 
of a beautiful violet-hue. : 


Observation. - Thig alloy has‘ngt yet been applied to any useful pur- 


poses, but its-excelient qualities, Independent Of its colour, entitle it to 
consideration. | 

Vill. 

Bretrt-METAL. 


Melt together 6 parts.of Copper and 2 of Tin:—the com- 
sition will be that known be the name of Bell-Metal. 
hese proportiogs are the most approved for Bells throughout 

Europe, and in China. | 


> Observations. In the union of the two metals above mentioned, the 
combination is so complete, that the specific gravity of the alldy is 
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greater than that of the two metals uncombined ; thus 2 cubie inches of 
Ht these 


bell-metal will weigh heavier than two cubic inches of tin or co 
parately. Another remarkable circumstance ™ the union of these 
that although only } of the tin be 


metals in the above proportions, is, 
used, still it has so much influence over the copper &S entirely to destroy 
its colour, and substitute one nearly like its own, instead. Some bells are 


made in the proportion of 10 parts of copper to 2 of tin. It may be in 
general observed, that a less proportion of tin is used for making church 
bells than clock bells, and that a little zinc is added for the bells of re- 


peating watches and other small bells, , 


1X. 
SriverR Corn or BRITAIN. 
( 


Put into a crucible, an ounce and seven drams of pure Sil- 
ver, with one dram of Copper: .they will combine by fusion. 

Observation, This alloy is the same as that used for’ silver coin at the 
mint. It is harder and more durable than pure silver, and its lustre is 
not in the least impaired. : 


x. | 
Gotp Coin oF Great Britain. 


Put into a clean crucible one dram of pure Copper, and 
when it 1s in a fused state, throw in an ounce and 3 drams of 
pure Gold. These metals will combine, forming an Alloy of 


Gold with Copper, 22 carats fine. = : 
Observations. The goodness of this alley depends upon the.relative 
quantities of the metels employed ; it is said to be 22 carats fine, because 
22 parts of gold have been used with 2 of copper: or as here directed, 
11 drams o So and one of copper, these being in the.same proportion 
as 22to 2. This alloy is rendered harder than pure gold, therefore not 
_ 60 liable to be worn away by friction in carrying it in the pocket. Pure 
gold loses very little of its colour by admixture with copper in these pro- 
portions. Jeweller’s gold always contains one half of copper. —_ 


1. 
ALLOY or Lap anp Tin, 
- Harder than either Leador Tin, | 
Tin with 3 drama of Lead in a crucible. 


Melt 6 drains of 
This Alloy will haye acquired greater hardgeas and gravity 
than either of the components. _ oo . 


+ 


Observation, It cegtainly appears: remar ak é that tin should be ren- 
deredharder by a cof metal like lead, saa a a 
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XI. 
ALLoy or Coprer ann TIN 
Of greater specific Gravity than the uncombined Metals. 


Procure a proper mould, and form in it two balls of pure 
Copper, and two balls of pure Tin. Now put the Copper balls 
into a crucible, and when in a state of fusion put inthe Tin 
halls. When both have been melted and’ properly combined, 
recast the Alloy, by pouring it into the mould. Instead of 
four bal);, the operator will be able to form only three. 


Observation. Were the seers of metal is exactly the same as at 
first, but the alloy is capable of being more compact than the metals In 
a separate state. 
XIII. 
ALLOY oF Copper AND ZINC, 
— Less in bulk than the component Metals. 


Melt together 1 ounce of Copper and 6 drams of Zinc, 
having first denoted the bulk of each, by the quantity of 
water it displaces from a vessel,) and cast the compound in 
a mould. The Alloy, although still weighing 14 drams, will 
be found to be considerably diminished in bulk, compared 
with that of the two metals in a separate state. 


Observations. This diminution of bulk is the consequence of an inti- 
mate union of the particles of both metals with each other. This allo 
is a sort.of brass. ‘The above proportions are not the only ones in whic 
these metals are used for the making of brass, but are varied according 
to the use to which the alloy is to be applied. 


- XIV. | 
Docritity oF GOLD DESTROYED BY ANTIMONY. 


To any quantity of Gold, from 2 drams to 4 ounces, add a 
single grain of Antimony, whilst the Gold is ina state of 
fusion. When cold it will be impossible to draw it out into 
wite; its ductility being completely destroyed by combi- 
nation with the Antimony. 

Obserpation, The power of antimony over gold is so great, that if two 
crucibles“are put into a furnace, one containing antimony, and the other 


gold, the fumes which imperceptibly arise from the antimony in a state 
of fusion, will completely destroy the ductility of the gold. 


; XY. | 
Ducritiry of GoLp pEsTroyeD BY BismutH. 
If the'smallest speck or portion of Bismuth be thrown into 
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a crucible containing Gold in a state of fusion, the Gold, when 
cold, cannot be drawn out into the state of wire, or beaten 
into a leaf. 


Observation. A similar influence to that related in the foregoing ex- 
periment, (where the gold is rendered brittle by being kept in fusion near 
autimony), is exercised over gold, by bismuth under similar conditions. 


XVI. 
QuEEN’s Merat. 

Melt together 45 ounces of Tin, half an ounce of Bismuth, 
half‘an ounce of Antimony, and half an ounce of Lead. A 

very excellent Alloy will be formed by using these propor- 
' tions; it is called Queen's Metal, and is used for making 
teapots and other vessels which are required to imitate Silver. 
They retain their brilliancy to. the last. 

Observation. A very fine silver-looking metal is said to be composed 
of 100 pounds of tin, 8 of regulus of antimony, 1 of bismuth, and 4 of 
copper. | 

XVII. 
| TomBac. 

Put into a crucible 5% ounces of Copper ;_ when fused, add 
4s an ounce of Zinc ; these metals will combine, fortning an 
Alloy called Tombac, of a reddish colour, but possessipg more 
lustre than Copper,, and also greater durability.:—that is, it 
is not so easily acted on by the atmosphere, ¥ 

Observation, When copper is combiued with ‘arsenic, by melting them. 
together in a close crucible, and covering the surface with muriate of 
soda, to prevent oxidation; a white brittle alloy is formed, which has 
been named white tombac. - ‘on 

XVIII. ae. Zz 

i PEwrTeR. 

Melt in acrucible.3% pounds of Tin, and when fused, throw 
in 8 ounces of Lead, $ of Copper, and 1 of* Zinc. This 
combination of metals will form an Alloy of great durability 
and tenacity; also of considerable lustre. it is known by 
the name of Pewter. pe a Sees 

Observation, The best sort of pewter is said to consist of 100 parts 
of tin, and of 17 of regulus of antimony. 

3 | KIX. | 

“. Composition or ANCIENT STATUES. | 


According to Pliny, the metal used by the Romans toe 


wa *. 
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their statues, and for the plates on which they engraved in- 
scriptions, was composed in the following manner. They 
first melted a quantity of pe into the yhelted Copper 
they put a third of its weight of old Copper,/vhich had been 
long in use; toevery hundred pounds weight of this mixture 
they added twelve pounds and a half of a- mixture com- 
posed of equal parts of Lead and ‘Tin. £ 
| xx. 
_  Acoy ror Frore-key Vatves, 

Fuse in a crucible 4 ounces of I.ead and 2 ounces of Anti- 
mony, and cast it into a bar. This Alloy is of considerable 
Randa and lustre, and is used by Flute Manufacturers, 
(when turned into small buttons in a fathe,) for making valves 
to stop the key-foles of flutes. 







ALLOY FOR SOLDERING. 

Put intoa crucible 2 ounces of Lead, and when it is melted, © 
throw in an ounce of Tin. This Alloy is that Speen 
known by the name of Solder. When heated by a hot iron, 
and applied to ‘Tinned Iron with powdered rosin, it acts as 
a cement or solder ; it is also used to join leaden pipes, &c. 

? XXII. 
_ Ussrur Atioy or-Go tp wity PLatiINuM. 


Put into a clean‘orucible 7 drams and a half of pure Gold, 

‘and when perfectly melted, throw in half a dram of Platinum. 
The two metals wall combine intimately, forming an Alloy 
rather whiter than pure Gold, but remarkably ductile and 
elastic; it is also less perishable than pure Gold or jew- 
ellers’ Gold ; but thore readily fusible than that metal. 

Observations. These excellent qualities must render this alloy an ob- 
ject of great interest to workers in metals. For Springs, where steel 
cannot be used, it will prove exceedingly advantageous. 

It ig a curious circumstance, that the alloy of gold and platinum is 
soluble in nitric acid, which does not act on either of the metals, ina 
separate state. It is remarkable, too, that the alloy nas very-searly 
colour of platinum, even when composed of eleven parts of gold to one 
of the former metal. : 


ALLOYS OF STEEL WITH OTHER METALS. 


Messrs. Stodart and Faraday have succeeded in Jorming 
some veryuseful Alloys,by combining other metals with Steel; 
of which the Six following, with their Observations on.them, 
are the most worthy of: consideration. oe 
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XXI Il. 
ALLoy or STEEL wiTH PLATINUM. 


The Alloys of Steel with Platinum, when both are in # 
state of fusion, are ay perfect, in every proportion that 
has been tried. Equal parts by weight form a beautiful 
Alloy, which takes a fine polish, and docs not tarnish ;- the 
Géolour is the finest imaginable for a mirror. ‘The specific 
gravity of this beautiful compound is 9.862. 

90 of Platinuin with 20 of Stcel, gave also a perfect Alloy, 
which has no disposition to tarnish; the specifie gravity 1s 
15.88 ; both these buttons are malleable, but have not yet 
been applicd to any specific purpose. 

10 of Platinum to 80 of Steel, form an exeellent Alloy. 
This was ground and very highly polished to be tried as a 
mirror; a fine damask,* however, renders it. quite unfit for 
that purpose. | 

Observations. Notwithstanding the well known character which pla- 
tinum has for infusibility, it is remarkable that this metal, when in 
contact with steel, fuses at a temperature at which the latter metal is 
not affected. The proportions of platinum that appear to improve steel 
for edge instruments, are from 1 to 3 per cent. Experience does not yet 
enable us to state the exact proportion that forms the best possible alloy 
of these metals ; 1.5 per cent will probably be very nearly the best. ‘At 
the time of combining, 10 of platinum with 80 steel, with a view toa 
mirror; the same proportions were tried with nickel and steel; this too 
had the damask, and consequently was unfit for its intention, It is 
curious to observe the difference between these two alloys, as to suscep- 
tibility for oxygen. The platinum and steel, after lying many months, 
hed not a spot on its surface, while that with rickel was covered with 
rust; they were in every respect left under similar circumstances. 


XXIV. 
ALLOY oF STrEL with Ruyopivm. oa 


__ The proportions we have used are from 1 to 2 per cent. 
The valuable propertics of Rhodium Alloys are fesedneas 
with sufficient tenacity to prevent cracking either in forging 
or in hardening. This superior hardness is so remarkable, 
that in tempering a few cutting instruments made from this 
Alloy, they required to be heated full 30° F. higher than the 
best Wootz; Wootz itsclf requiring to be heated full 40° 
above the best English cast Steel. | 

Observation. The alloys of steel with Rhodium are likely to prove 


highly valuable. The scarcity of the latter metal must, however, operate 
against their coming into use to amy great extent. 





© A waving similar to that given to ‘table-cloths, maroons, and 
other stufis. 
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XXV. 
Curtous ALLOYS OF SILVER WITH STEEL. 


If Steel and Silver be kept in fusion together for a length 
of time, an Alloy is obtained, which appears to be very perfect 
while the metals are in the fluid state, but on solidifying and 
couling, globules of pure Silver are expressed from the mass, 
and appear on the surface of the button. If an Alloy of this 
kind be forged into a bar, and then dissected by the action 
of dilute Sulphuric acid, the Silver appears, not in combina- 
tion with the Steel, but in threads throughout the mass; so 
that the whole has the appearance of a bundle of fibres of 
Silver and Steel, as if they had been united by welding. ‘The 
appearance of these Silver fibres is very beautiful ; they are 
sometimes 3th of an inch in length, aud suggested the idea 
of giving mechanical toughness to Steel, where a very perfect 
edge may not be required. 


Observations. When silver and stee] have been very long in a state of 
perfect fusion, the sides of the crucible, and frequently the top also, are 
covered with a fine and beautiful dew of minute globules of silver; this 
effect can be produced at pleasure. At first we were not successful in 
wai silver by chemical tests in these buttons; and finding the steel 
uniformly improved, were disposed to attribute its excellence to an effect 
of the silver, or to a quantity too small to be tested. By subsequent 
experiments we were, however, able to detect the silver, even to less 
than 1 part in 500. 

In Sas! the silver alloys, the proportion first tried was 1 silver to 
160 steel ; the resulting buttons were uniformly steel and silver in fibres : 
the silver being likewise given out in globules during solidifying, and ad- 
hering to the surface of the fused buttori; some of these when forged 
gave out more globuleg.of silver. In this state of mechanical mixture, 
the little bars, when exposed to a muist atmosphere, evidently produced 
voltaic action, and to this we are disposed to attribute the rapid destruc- 
tion of the metal by oxidation, no such destructive action taking place 
when the two metals are chemically combined. These results indicated 
the necessity of diminishing the quantity of silver; and 1 silver to 200 
steel was tried. Here, again, were fibres and globules in abundance. 
With 1 to 300, the fibres diminished, but still were present: they were 
detected even when the proportion of 1 to 400 was used. 


” 


XXVI. 
 Usrerun Attoy or S1nver witu STexu. 

When 1 part of Silver and 500 parts of Steel were properly 
fused, ad very fine button was eodused No Silver" appeared. 
oo its surface; when for and dissected by an Acid, no 
ibres were seen, although examined by a highly magmifyin 
power. ‘I'he specimen forged menackabige well, though 
very hard; it had in every respect the most favourable ap- 
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pearance. By a delicate test, every part of the bar.shewed 
Silver. This Alloy is decidedly superior to the very best 
Steel, and this excellence is un rian owing to combi- 
nation with a minute portion of Silver. It has been repeat- 
edly made, and always with the same success. Various cut- 
ting tools have been made from it of the best quality. 
Observation. This alloy is perhaps only inferior to that of steel with 
rhodium, and it may be procured at a small expense ; the-yalue of the 


silver, where the proportion is so small, is not worthy of consideration ; 
it will probably be appiied to many important purposes in the arts. 


XXVII. 
Woorz. 


Pure Steel, in small picces, was heated intensely for a 
long time, and formed a highly crystalline Carburet. This 
being broken, and rubbed to powder in a mortar, was mixed 
with pure Alumine, and the whole intensely heated in.a close 
crucible for a considerable time. The result was a ‘brittle: 
Alloy ofa white colour, and close granular texture. When 
700 grains of good Steel, and 40 of the Alumine Alloy, 
were fused together, they yielded a good malleable button, 
which being forged into a bar and polished, gave, by the 
application of diluted Sulphuric acid, the beautiful damask 
which is peculiar to Wootz; and which Wootz retains even 
after repeated fusions. A second specimen obtained, from 
500 grains of the same Steel, and 67 of the Alumine :Alloy, 
Hanes all the appreciable characters of the best Bombay 


Ootz. 





xXXVI J I. i a 
Imitation oF Mereornic Iron ©... 


‘In order to imitate the Siberian Metcoric Irén, Méssrs. 
Stodart and Faraday fused some horse shoe nails with 10 
cent:.of Nickel. “ The metals were found perfectly coin- 
ined, and when polished, the Alloy had a yellow tinge. It 
was less rusted in a-moist atmosphere than pure Iron, but 


’. what was singular, the same quantity of Nickel; when Alloyed 


with Steel, accelerated its rusting instead of preventing it. 

e ee : : - exIx..: , ge 

— ; “PRINTER'S wn2e. > 

Put into a crucible 5 ounces of Lead, and when it is in a 
state of fusion, throw in an ‘ounce of Aneaooy s these metals 
in such proportions form the Alloy of which comimop printing 
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types are inade. The Antimony gives a hardness to the 
ad, without which, the type would speedily be rendered 
useless in a printing press. i 
XXX. | | 
ALLoy For SMALL Types, anp STergoryre Prares. 


Melt 4% ounces of Lead, and throw into the crucible an 
ounce of Antimony and half an ounce of Bismuth: these 
metals will combine, forming an Alloy of a peculiar quality. 
This quality is expansion as it cools; it is therefore well 
suited for the formation of small printing types, (particularly 
when many are cast together to form Stereotype plates), as 
the whole of the mould is accurately filled a ig e Alloy ; 
consequently there can be no blemish in the letters. But if 
a:‘metal or Alloy liable to contract in cooling were to be used ; 
the effect of course would be very different. 


Observation. The proprietors of different founderies adopt different 
compositions for stereotype plates. Some form an alloy of 8 perts of 
lead, 2 parts of antimony, and 4 part. of tin. 


7 XXXI. 
~Vuny Fustnre Atioys. °° 


Put into a crucible 4 ounces of Bismuth, and when ma 
state of fusion, throw,in 2% ounces of Lead, and an ounce 
and a‘half of Tin; these metals will combine, forming an 
Alloy fusible atthe temperature of boiling water; the dis- 
cevery of whigh is @gcribed to Sir Isaac Newton. Mould 
this Alloy in baré, and take them to a Silversmith’s to be 
made inte half a dozen tea s. If one of these be given 
to a stranger to stir his tea,’as soon as it ig poured from the 
teapot: he will ‘be not a little surprised to find the spoon 
melt in the gracup. so 4.3 

Observation The fusbility of this alloy is certainly surprising, for 
the fusing tempgrature of each of its components singly, is higher than 
twice that of boging’ water. Bismuth fuses at 476°, lead at’612°, and 
tin at 442°; whilst water boils at.212°. | 

XXXII. 

Melt ther an ounce of Zinc, an ounge of Bismuth, and 
an ounce of Lead y:this Alloy is remarkably fusible, (although 
each of the metals separately requires considerable heat to 
melt it) and may be melted even by moderately hot water >—, 
it is said that this Alloy will remiain in a fused gtate on &. 
sheet of pgper, over the flame of a lamp or candle. ; 
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Observation. This composition, with the addition of a small propor- 
tion of mercury. is used for injecting the vessels of various anatomical 
reparations ; also for taking correct casts of various cavities of the 
Body, as those of theear. The animal structure may be corroded arid 
separated by means of a solution of potass in water; and the metallic 
cast will be preserved in an isolated state. 


. AMALGAMS. 


AMALGAMATION is the combination of Mercury 
reith any other metal, The compound has always been called 
un Amalgam, though properly speaking itis an Alloy. The 
general way of combining Mercury ith metals is by heat. 
Amalcams of some metals may be made by merely triturating 
them with Mercury in a mortar, | 


XXXILI. 
AMALGAM oF GoLp or SILVER. ‘i 


Place a Gold leaf in the palm of the hand, and pod upon 
it a globule of Mercury. The latter will be seen to absorb, 
or combine with the Gold, ir the same manner as sugar or 
table salt mixes with water. — : 


Observations, Persons who have taken mercurial preparations inter- 
nally, seldom failto observe the readiness with which the-mwercufy trans- 
_udes through the pores of their ekin, attaching itself to the gold of their 
watches, rings, sleeve-buttons, or ear-rings, and rendering them of a 
white colour. A ag of gold, of the thickness even of a guinea, being 
rubbed with quicksilver, is soon penetrated by it, and made so*fragile, 
that it may be broken between the fingers with ease. . 

It is this property which quicksilver has of uniting itself wih gold, 
and silver, that has rendered it of such great use to: the Spafiiards in 
America. They reduce the earths or stones, containing gold or silver in 
their metallic states, into a very fine powder ; they mix this powder with * 
quicksilver ; and the quicksilver, having the quality of cere 
every particle of those precious metals, but being incapable of uniting 
with any particle of earth, extracts the metals from the laggest portions 
of earth. The quicksilver, which has absorbed either gold, or aitver, or 
a mixture of both, is separated from the. substance it has absorbed -by 
evaporation ; the quicksilver flies off in vapour, and thegsrecious metal 


remains in the vessel. . 


Pit: tivo“@rams of Mercury into a crucible, ‘and heat it 
until: vapour be seen to arise from it ;. now throw into the 
crucible 1 dram of Gold or Silver, and stirthem with an ‘Iron. 


rod, When the Gold or Silver is:known to be fused, the 
Amalgam is formed, and should ‘begpoured into a bason of 
cold water ; when cool, pour off the water, aud -collect the 
Amalgam, which will- ye, a yellowish. silvery mags of ‘about 
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the consistency of soft butter. This, after having been bruised 
in a mortar, or shaken in a strong phial, with repeated tsa 
tions of salt and water, (till the water ceases to be fouled by 
it,) is fit for use,:and may be kept for any length of time 
without iitjury, in a corked phial. | 


Observations. It is of essential importance that the materials of this 
amalgam, and especially the mercury, should be perfectly pure, as the 
least portion of lead or bismuth would very materially injure the beauty 
of the gilding, (when the amalgam is used for this purpose, ) by deterior- 
ating the colour of the gold, and filling it with black specks. On this 
account, no mercury should Le employed but what has been distilled 
from the red oxide of mercury, (red precipitate) either alone, or mixed 
with a little charcoal powder. When any. substance is to be silvered 
or gilt, it must be first made very clean; (copper, for example) then 
rubbed over with the amalgam, and then exposed to a heat of €56° ; 
when the mercury will fly off, leaving a coat of silver or gold on the cop- 

er. There are furnaces constructed for the volatilization of mercury 

om gilded vessels, by which the vapour: of the mercury is prevented 
from affecting the ‘hands or face of the operator : before this inventiun, 
gilding was a very unwholesome occupation. 


XXXvV. 
AMALGSM OF SODIUM. 


Place a globule of Sodium, weyghing 15 grains, in a dry 
watch-glass, and bring into contact with it 10 grains of Mer- 
cury. They will instantly combine, forming a solid Alloy of 
beautiful lustre, During this combination, considerable heat 
will be given out. # 


| XXXVI. 
AMALGAM OF PoTassium. 


Place a globule of Mercury of the size of a pca, on a piece 
of big paper, and bring near to it a globule of Po- 
tassium of the size of swan shot: touch the ‘paper so that 
the two metals may come in contact. The instant this takes 
place, heat will'be given out, and they will incorporate, form- 
ing a complete Amalgam. | 

Olservation. This amalgam, in a few seconds, will became solid, al- 
though only a small quantity of a solid metal has been used, with 
ie Size of a,fluid one, It is by this consolidation and condensation of 

eir particles that the heat is given out: consequently the specific gra- 
vity of the new compound is greater than that of the separate bodies. 


XXXVII. 


PHENOMENA ON THE SEPARATION OF Potassium FROM 
7 | ITrSAMALGAM. = 


' Puttthe above mentioned solid amalgami: into a tea-cup, 
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containing warm or cold water :—The; Potassium will here 
shew its preater affinity for Oxygen than fer Mercury, by 
quickly leaving the latter (which of course sinks to the 
bottom), and combining with the former, which it takes from 

The Hydrogen will be set free, and the whole 


the water. é 
action will be acoompanied by considerable noise. aug 
_O 


paper immersed in the tea-cup will show that a solution, : 
Potass has been formed. A similar effect will take placty' But 
unaccompanied by noise, when this Amalgam 1s expose to 
ic action of the air. = : 
~~ XXXVII. | 
AMALGAM FoR THE Cushions or ELEcTRICAL' MACHINERY. 


Melt together in a crucible 2 drams of Zinc, and 1 of Tin; 
whenf at pour them into a cold cructble, containing 5:dfams 
of Mercury. The Mercury will combine with those metals, 
uud‘form an Alloy, (or Amalgaim, as it is called,) fit to be 
rubbed on the cushions whtich press the plate or cylinder of 
an Electrical machine. Before the Ariaigars 1s applied, it is 
proper to rub the cushion with a mixture of tallow and bees- 
wax. | 

: -XXXIX. 
ALLoy For VARNISHING FicurEs. 

Fuse 4 an ounce of Tin, with the same quantity of Bis- 
muth, in a crucible; when melted, add 's’an ounce of Mer- 
cury. When perfectly combined, takéthe mixture from the 
fire and cool it. This substance, mixed with the white. of 
an egg, forms a very beautiful varnish, for plaster figures, 


XL. 

ALLoy For Sirverinc Grass Gronns, kc. 

For this purpose, 1 part of Mercury and 4 of Tin have 

been used; but if two Neg of Mercury, one.of Tin, one of 

_ Lead, and one of Bismuth, are melted together, the cofhpasind 

which they form, will answer the purpose better: eifher of 

them must be made in .an‘ivon ladle, over a clear fire, ‘and 

raust be frequently stirred. an glass to be silyeb; 
be very dry and clean. The Alloy is poured io at 4] 

and shaken until the whole internal surfgce is covered. | 









~XLIL . ; 


ALLoYs, WHICH FUSE WHEN, RUBBED TOG ETHER. 
ape » we Bi ey Me ay. te 
_-Melt.2 drams of Bismuth and 2 dfams of Lead in separate 
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‘crucibles ; pour them into separate vessels, containing a dram 
of Mercury in each; when cold, these Alloys will be in a 
solid state, but if they arerubbed against each other, they 
will instantly enter into fusion. 


COMBINATION OF METALS WITH OTHER SUBSTANCES. 


_ Although the subjects of the six following experiments de-. 
not. strictly come under the head of Alloys; still, as after 
preparation, the compounds possess a metallic lustre, they are 
anserted in this place. 

XLII. 


TRANSFORMATION OF [RON INTO STEEL. 


Fuse ‘by:a considerable heat in a crucible, about 4 ounces 
of Cast iron (which is a Carburet of iron.) Whilst in a state 
of fusion, immerse in it a polished Iron wire about } or ,; of 
an inch in diameter, and keep it there for a considerable time, 
but not so long as to fuse it. When cold, the wire will be 
so hard as to resist the action of a common file, being con- 
verted into Steel. | 


Observations. Here the pute iron robs the carburet of a portion of its 
carbon, and is itself converted into a carburet. The conversion of iron 
into steel in this way may be proved by dippiug the end of the wire in 
nitric acid; when it will turn black: this will not be the case with 

| pure iron. 

Another process for making steel, is by cementation, or heating iron 
with charcoal in a crucible. This process can be stopped before the 
surface has been so far penetrated as to convert the whole substance of 

. the iron into steel. The operation is called case-hardeninig. . 

No fact can be of greater importance to the artist, than to know how 
to give to steel an exact degree of temper, varying, however, exactly 
according to_the various purposes to which that steel is intended to be — 
applied” The wootz of the Indians has very remarkable qualities, and 
may be consiflered as steel of a very superior kind, or at least of having 
properties equal to steel of the first manufacture. Wheu the surface 
of any piece of gteel, after having been cleaned perfectly by polishing: or 
grinding, is heated again to a certain temperature, it first a¢quires a straw 
coldur, which will gradually, on receiving a higher heat, change to a full 
gold colour with ruddy purple streaks, then afterwards becuine of a fall 

urple violet, and lastly ultta-marineblue. These colours, fal pial 
Sirec t theburtigt té stop within that range of temperature at which they 
occur, to. arrest‘the temper, which is sue by plunging the metal into 
cold-water, or grease, whichby particular artists is occasionally employed. 
The first degrée of yellow, M the act oftempering, fits the steel for the 
, hardness requisite for the. edges of chisels and punches which are 
to-he emploved upon iron itself.’ The full gald colour or inci ient ourple 
hue Ats the stecl Vr chisels which are to be employed upon the sofier me- 
tals; if we gore ti a somewhat beater tint of purple, we oLtuin thet 
tate which is best adapted ‘for edge todls; whilst the full vielct or blue, 
is the eondition always sought in the manufacture of watch springs. 
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When fa dingy yellow, (which will occue, unless care be used,) 
hapacabogradin a ell of ec foreign to the views of the artist 


ced. : ; 
- i occ much more‘readily broken by bending than iron: when a bar 
of it is broken, the fracture is quite different from that of iron. A bar 
of tough iron exhibits a fibrous appearance on fracture, the sutface being 
very rough and rigid at the ends of the respective fibres: when stee) 18 
broken it shews that it is composed of strong grains of a plated structure, 


_ and presents a whitish grey surface much plainer than that of broken 


The most useful qualities, by which steel excels iron, are the strong 
cohesion of its parts, and the extraordinary hardness it acquires on being 
suddenly cooled after having been made red hot. It can thus be har- 
dened to so high a degree, as not only to cut iron with ease, but even 
steel itself, in its softer state. Dr. Black asserts, that a steel wire of one- 
tenth of an inch in diameter, will just break when loaded with 900 Ibs. 
weight, if propely tempered ; but it will lift upwards of 700 lbs. weight 


in its tough state. aan : 
This excessive harduess is attended with perfect rigidity and inflex- 


ibility ; and, in consequence steel is toa certain degree-brittle. Files, 
for instance, when hardened to this degree, can be broken by simply 
dropping them on the ground. —— : 

XLIIl. 


MANUFACTURE or STEEL IN PERsIa. 


At the Laboratory of the Royal Institution, London, 
Oostad Muhammed Ali, a noble Persian, thus described 
the Persian mode of manufacturing Stecl. m4 


Tron is brought from the mountains; a square place is 
built up, about four fect in the side, and five or six feet high, 
the walls being eight or nine inches thick ; stones of a slaty 
kind are put across this on the inside,about eighteen inches 
from the boston, so as toform a grate; below this is achani- 
ber for the reception of the melted Stecl, and above it is 
placed the Iron, im bars, and Charcoal intermingled together. 
Phere are three apertures just above the grate into the fur- 
nace;4nto which air is propelled from bellows, worked b 
men sitting; a fire is lighted, and the heat raised, fres 
Charcoal is thrown on, as that in. the furnace burns away; and 
as the Iron becomes carbonized, it melts and falls through 
the grate, as fluid cast Stecl, into the chamber bencath, from 
whence it is taken and cast. mto ingots. ae 
From 3 to 4 ewt. is placed such a furnace, and there is 
a loss of about one third froma’ oxidation and adhesion to the 
sides. The operation requires from 3 to 4 days, with con-- 
stant blowing. Siuhammed Ali described the Charcoal as 
being exceedingly heavy aud hard, and very unlike ‘our 
Charcoal; but he did not know of what wood it was: made. | 
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‘LIV. 
To make Cast Sree. 

Put 20 parts of pure Iron in small pieces into a crucible, 
with 6 parts of tpcerdered chalk, and 6 parts of powdered 
Hessian crucible ware. Dispose the whole so, that after 
fusion, the Iron may be mage aoe covered, to prevent the 
least contact with the air. Now give the crucible a gradual 
heat, and then expose it to a white heat. Generally, an hour 
will be sufficient to convert 2 pounds of Iron into exceedingly 
hard Steel, capable of being forged; an advantage not pos- 
sessed by Steel in the usual manner. 


Observations. Here the iron is formed into a carburet by combination 
with the carbon of the chalk and crucible powder. 

In the present age of invention and improvement in the arts, none 
seems to promise greater benefits to society, than Messrs. Perkins, Fair- 
man, and Heath’s Siderographia ; or mode of engraving upon steel], and 
then transferring the same to steel or other metals. This invention de- 
servedly demands while it receives the admiration of every lover of the 
Fine Arts ; and at the same time it presents the means of perpetuating 
whatever is beautiful in the art of engraving, and will probably produce 
a general refinement in the public taste, by furnishing engravings of the 
most beautiful kinds, at the same cost as those of inferior execution.— 
‘The advantages to be derived from the use of this invention are various ; 
but that to which it has been applied almost exclusively, and with per 
fect success, has been, to secure Paper CURRENCY FROM FORGERY 5 &A 
object not before attained by any other plan, but of the first importance 
as it respects national morality, which cannot be maintained except by 
the absence of temptation to crime. 

Having been permitted to examine the Siderographic process, we pro- 
ceed to Jay a concise account of it before our readers. Steel blocks or 
plates of sufficient size to receive the intended engraving are softened or 
decarbonated upon iheir surfaces, and thereby rendered a better ma- 
terial for receiving all kinds of work than even copper itself. After the 
intended work has been executed upon the block, it is then hardened with 
great care by a new. process which prevents injury to the most delicate 
work.—A cylinder of steel, previously softened, 1s then placed in the trans- 
ferring press, and repeatedly passed over the engraved block, by which 
the engraving is transferred in relief to the periphery of the cylinder, the 
press having a vibrating motion equalling that of the cylinder upon its 
axis, by which, new surfaces are presented equalling the extent of en- 
graving. This cylinder is then hardened, and is ready for indenting 
either copper or steel plates, which is done by placing it in the same press 
before described, and repeatedly passing it over the copper or steel 
plates, theteby producing another engraving identically like that uge 
the original block; and this may Le oh ‘aici upon any required tember 
of plates, as the original engraving will remain to produce other cyline 
ders if ever required, and whee transferred to steel plates and hardened, 
these will algo serve as additional matrices fur the production of new 
cylinders. This invention prozilsee to be of great advantage to some of 
our mayufactures, particularly that of pottery, which may now be em 

avy c 


'<*@ 
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belliahed with beautiful engravings, 'so as to place the successful compe- 
tition of other nations at a more distant period. It may also be applied 
with great advantage to Cattco printing, by producing entire new pat- 
terns upon the cylinders from which they are printed, an object of great 
importance to our manufacturing interests. These are among its obvious 
applications ; but as a means of rendering Forgery IMPRACTICABLE, it 
came the attention of statesmen and the gratitude of philanthropists, 
who shudder at the hundreds of victims which are now immolated to 
the laws, by the facility with which they may be violated. 


XLV 
_ PREPARATION OF CRYSTALLIZED SULPHURET OF [RON 
Similar to that found in Slates, &c. 


Weigh 1 ounce 4 drams and 32 crains of pure Iron filings ; 
also 1 ounce 6 drams and 40 grains of Sulphur. Put the 
Sulphur into a clean crucible, and when fused, put the Iron 
filings in. ‘These substances will unite into a madly: of the 
lustre of pure Gold. If the crucible be left-to cool a little ; 
and if ik a crust is formed at the top, the bottom be 
broken off, a cubical crystalline structure will be displayed. 


Observations. In Wales, when the rocks are blasted for the purposes 
of making roads, square cubes are found of a bright metallic appearance, 
very much resembling dice, the sides and angles of which are as true 
as if formed and polished by the hand of an experienced mechanic. 
They consist of sulphur and iron: large quantities of them lie about the 
mouthsof the Paris mines in Anglesea. ‘l'heir size varies from 1-8th to 
3-4ths of an inch in diameter, and they are generally imbedded so firmly 
in the matrix of the stone, that it is difficult to extract them perfect. 


XLVI. 
Preparation or Aurum MusIvum. 


If 2 ounces of po pe and 2 ounces of Oxide of Tin are 
put into a retort, and submitted to a considerable heat until 
the Oxygen is driven off from the Tin, with part of the Sul- 
phur, in the form of Sulphurous acid; a beautiful yellow scaly 
substance, having a metallic lustre like Gold, will remain. 
This has been termed Aurum Musivum or Mosaic Gold, 
but it is really a Sulphuret of Tin. 


Observation. It is probable that this was one of the substancea which 
the alchymists of the middle ages were enabled to impose on their cre- 
dulous contemporaries as transmuted gold. 

XLVII. 
Puosruurer oF NICKEL. 
Nickel combines with Phosphorus. This is done by de- 
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yomposing Phosphoric acid :—that is, by mixing Phosphoric 
glass, Charcoal, and Nickel, and fusing them together ; or, it 
may be prepared by adding bits of Phosphorus to the metal 
while it is. red hot, in a crucible. It acquires an addition 
of one-fifth part of its weight, but it parts with a small portion 
of Phosphorus as it cools; The Phosphuret of Nickel is 
of a more brilliant and pure white than the metal itself. 
Its texture resembles a collection of small needles heaped 


together. 


Observations. Nickel combines readily with sulphur, and forms with 
it a sulphuret, which is somewhat different in its properties from the 
native sulphuret. It is hard, of a yellowish colour, and in small bril- 
liant facets. When it is strongly heated in the open air, it gives out 
luminous sparks. ; 

Nickel enters into combination with several of the metals, and forms 
with them alloys, the properties of which are but little known. With 
cobalt and arsenic it forms native alloys. The alloy with the latter is 
of a reddish colour, has no magnetic property, is considerably harder, 
and 5 specific gravity is less than the mean specific gravity of the two 
metals. 


XLVIII1. 
PHOSPHURET oF. CoPrER. 


The following is a mode of giving to Copper the grain and 
hardness of Steel. ‘The Copper is to be fused with two parts 
of Phosphoric glass and 1-12th of Charcoal powder. The 
shavings of the metal are to be placed in strata, with the 
glass and Charcoal powder, and the crucible exposed to a fire 
sufficiently strong to fuse the glass. There is thus formed 
Phosphorus, the greater part of which burns, while the rest 
combines with the Copper. When the crucible has cooled 
and is broken, the Phosphorated Copper is found in the form 
of a grey brilliant button under the glass, which has passed 
to a state of red enamel. By this operation it is increased 
in weight onc-twelfth. 


Observations. The copper thus combined with phosphorus acquires 
the hardness of steel, of which it has the grain and colour, and like it, 
is susceptible of the finest polish: it cau be easily turned, and does not 
become altered in the air. ‘The copper emits no smell when rubbed. 

The dark red enamel which is formed in this experiment, may be 
employed with advantage for porcelain and other enamels, as this red 
does not alter in the fire. 


WELDING. 


Welding is the art of joining by means of heat and per- 
cussion, two or more pieces of the same metal; so as when 
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fished or polished to appear one single picce, ‘without the 
least mark or fissure, and rendering rivets or solder unne- 


cessary. The Mctals which are capable of being welded are 
very few; but of these, Platinum and Iron are thereby rendered 
of the greatest utility for the manufacture of vessels, §c. 
which require toughness ; such as Steam-engine boilers. The 
extreme infusibility of Platinum renders tts welding pro- 
perty of the greatest advantage, as tt roould otherwise be 
almost absolutcly impossible to form it into vessels of 
capacity. 
XLIX. 
WeELDpING oF IRON. 


Place two bars of Iron in a blacksmith’s forge, and give 
them a white heat ; observe now when one of them at its hot 
part has a glossy surface ; in this case, take out both pieces 

uickly ; let an assistant place them on an anvil one above 
the other, and strike hard and repeatedly with a large ham- 
mer: the two bars will now be incorporated, or welded to- 
gether, and their jnoenen cannot be discovered, if the oper- 
ation has been well conducted. 


Observation. The art of welding iron is familiarly known to every 
atish blacksmith ;—indced it constitutes the principal part of His art: 
or without this property, iron could not be formed into chains, or other 
articles, whose cohesion at the joints are intended to resist great mechae 
nical force. In China, near Kingtung, there is a bridge, which extends 
between two high mountains, formed entirely of welded iron. It is come 
posed of chaius ; viz. 21 in number, which stretch across the valley, and 
are held in their proper positions by others which cross them. This is 
truly a proud monument of the arts in a country which some term 
barbarous. 
In England, the ingenuity and perseverance of Mr. Telford, will 
shortly accomplish a work of similar magnitude over the Menai Strait ; 
viz. to connect Wales with the Isle of Anglesea. as 


oars 


L, 
We.pine Prorerry or Patino. 


Place two small bars of Platinum on a forge, and give 
them an intense heat. .When they are quite white, and 
present a glossy surface, place one above the other an an 
anvil, and strike them hard with a hammer: the two pieces 
will unite, as if they had been part.of the same bar. This, 
and the malleable property of Platinum render it very useful 
for the formation of chemical vessels or utensils; as Platinum 
is 20 infusible as not to allow of being cast into a moja. 
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LI. | 
WeLtpinc Property or Sopium. 


If four or five pieces of Sodium are brought together on a 
table, and eressed upon heavily by a knife or piece of wood, 
the whole will be welded into one piece of metal ; nor can it 
afterwards be discovered where they were joined. 


LIL. 
WELDING of STEEL AND Cast [ Ron. 


The welding of cast Steel and cast Iron has hitherto been 
considered a very difficult process; and the chief cause of 
failure has been in giving nea too much heat, thinking that 
they required as much as wrought Iron. The best fluxes 
for this purpose-are glass of borax, and ground green bottle 
glass. In order to weld Steel, a Charcoal fire should be used. 
The pieces, after being fornied of a proper shape for uniting, 
should have the surfaces intended to be ‘onic filed bright; 
be coated with borax; and be bound together firmly by bands 
or hoops, previously to their being put into the fire. As 
soon as they are heated sufficiently to fuse the glass of borax, 
or bottle glass, they should be coated therewith on their 
outsides; either by dipping them into these substances pow- 
dered, or by sprinkling them over with them. 

Observations.—Another method of joiuing wrought-iron, or steel, con- 
sists in laying a piece of cast-iron on the joint, and in melting it there, 
withoufborar. This mode requires greater heat, but the junction will 
be stronger than by brazing. Here, the pieces will not, as in welding, 
be battered and put out of shape. It is a fact, too, that though weld- 
ing, well done, is stronger, still it is hardly ever soundly performed: 
for iron-wire, and plate-iron, being full of splits, though strong enough 
transversely, are easily broken in the direction in which they have been 
welded. The greatest objection to the above method is, that the caste 
iron becomes hardened, so as not to admit of being filed off pleasantly. 


| LILI. 
WELDING oF PLATINUM WITH STEEL. 


Messrs. Stodart and Faraday packed together wires of 
Platinum and Steel, of abuut equal diameter, and perfectly 
united them by welding. ‘This was done with great ease. 
On being forged, the surface polished, and an acid baying 
been applied to the eoapound: a very novel and beautifu 
surface appeared; the two metals forming dark and white 
clouds, If this can be effected with very fine wires, a da- 
maske@ surface will be obtained, of exquisite beauty. 
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CHAPTER II. 


ART OF COATING METALS, &., WITH METALS. 


Toe ans of Silvering, Gilding, and Tinning, are very 
successfully practised in this country: the most common 
method is by precipitation. Metallic precipitates are ob- 
tained by the power which other substances exert, in unitin 
themselves to their solvents. The metals are thus deoxidated, 
and fall down in the pure or reguéine state. 
Liv. 
PrectritaTion oF Mescury on Correr. 

Drop a solution of the Nitrate of Mercury on a plate of 
clean Copper, so that the whole surface may be equally co- 
vered. ipe the liquid off gently, and rub the Copper dry 
with a piece of soft leather. ‘The plate will now be covered 
with a coat of metallic Mercury. _- | 


; LV. . . 
PRECIPITATION or Coprer on Zinc. ! 

Into a wine glass nearly filled with distilled water;-put 10 
grains of powdered Sulphate of Copper, and 2 drops of Nitric 
acid; stir the whole with a glass rod, until the salt be dis- 
solved: then immerse a rod of Zinc; the Copper will be im- 
mediately precipitated upon the rod in the metallic form. 

| LVI. - i 
PRECIPITATION oF GOLD UPON Inon.: ,. 

If a bright or well polished Iron rod: be immefsed in 
solution of Nitro-muriate of Gold, the Gold will be precipi- 
tated on it in the metallic state. | : 

LVII. 
PrecipiraTion oF LBaD:on ZINC; 
Or, to prepare the Leaden Tree. —.. x. 
_ Put half an ounce of the Super-acetate of Lead in powder, 
into a clear glass globe, or wine decanter, filled to thedottom 
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of the neck with distilled water; add 10 drops of Nitric acid, 
and shake the mixture well. Prepare a rod of Zinc with a 
hammer and file, so that it may be a quarter of an inch thick, 
and an inch long; at the same time, form notches in each 
side for a thread, by which it is to be suspended, and tie the 
thread so, that the knot shall be uppermost, when the metal 
hangs quite perpendicular. When it is tied, pass the two 
ends of the thread through a perforation in the cork, ‘and 
let them be again tied over a small splinter of wood which 
may pass between them and the cork. In tying the string, 
let the length between the cork and the Zinc be such, that 
the precipitant (the Zinc) may be at equal distances from the 
sides, bottom, and top, of the vessel, when immersed in it. 
When all things are thus ‘prepared, place the vessel in a 
place where it-may not be disturbed, and introduce the 
Zinc, at the same time fitting in the cork. The metal will 
very soon be covered by the Lead, which it precipitates 
from the solution, and this will continue to take place until 
the whole become attached to the Zinc, assuming the form 
of a tree or bush, whose leaves and branches are lamina, 
or in plates of a metallic lustre. 


LVIII. 
PRECIPITATION OF TIN UPON ZINC; 
Or, the Tin Tree. 


Into the saine, or a similar Vessel to that used in the last 
Experiment, pour distilled-water as before, and put in 3 
drams of Muriate of Tin, adding 10 drops of Nitric acid, and 
shake tlic vessel until the salt be completely dissolved. Re- 
place the Zinc (which must be cleaned from the effects of the 
former experiment), as before, and set the whole aside to 
precipitate without disturbance. In a few hours, the effect 
will be similar to the last, only that the tree of Tin will have 


more lustre. 


Observation. Yn these experiments, it is surprising to observe the 
Jamina shoot out as it were from nothing ; but this phenomenon seems 
to proceed from a galvanic actiou of the metals and the water. 


LIX. 
PreciviTaTiog oF SILvER BY Meacury ; 


Or, the Silver Tree. | 
Pour into a glass globe or decanter. 4 drams of Nitrate of 
Silver, “dissolved in a pint or move of distilled: water, and 
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lay the vessel on the chimney piece, or in some place where 
it may not be disturbed. Now pour in 4 drams of Mercury. 
In a short time the Silver will be precipitated in the most 
beautiful arborescent form, resembling real vegetation. This 
has been generally termed the Arbor Diane or Tree of 
Diana. | 7 7 

Observations. Another way of producing the Arbor Diane, is by 
pouring into a diluted solution of nitrate of silver as above, 2 drams of 
nitrate of mercury, dissolved‘in 4 drams of water. 

A third way of preparing the Silver tree, is by dissolving 6 drams of 
nitrate of silver, and 4 drams of nitrate‘of mercury, in a decanter of dis- 
tilled water ; and dropping into it, 6 drams of an amalgam of silver, 
composed of $ drams of mercury, and one of silver. The latter plan is 
perhaps the most approved one. 


aes Lx. : 
<-.{gPreciPiTaTion oF Brsmutu on Copper. 
If a Copper rod be immersed in a solution of 20 drops of 
the Nitrate of Bismuth, in a wine glass full of water; it will 
soon be covered by a brilliant precipitate of that metal. 


LXI. 
PRECIPITATION OF SILVER on Copper. 


Dissolve 10 grains of the crystallized Nitrate of Silver in a 
wine glass full of water; and immerse a clean slip or rod of 
Copper; a beautiful metallic precipitate will immediately 
begin to take place upon it..: The Silver will bélteen,, as it 
were, to dart into existence in the crystalline form. 


LXIT. 


A very pane variation of the last experiment may be - 
made as follows. Dissolve 15 grains of Nitrate of Silver in 
half a dram of water, and pour some of the mixture on . 
a piece of clean window glass: bring the Copper rod just in 
contact with the solution, and let the whole remain-undjis- 
turbed for about 3 or 4 hours; at the end of that time, a 
beautiful white metallic crystalline -précipitate will have 
taken place on the glass, in that spot whcre the rod is most 
contiguous to the solution. If the rod, (or a copper wire) be 
bent, and employed for the same purpose; the precipitation 
will take place oh all’ parts: of ce pla: where this metal 
comes in contact with the fluid. a 

, Ubeervations, A still more beautiful effect takes place when several 
drops of the solution of nitrate of silver are let fall en a plate of polished 
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copper. Here, ina very short time, a brilliant precipitation of metallic 
silver will take place -in an arborescent form. The causes of all these 
phenomena are the affinity. which copper has for nitric acid ; its abstraction 
of it from other bodies which have less affinity for it; and the consequent 
precipitation of the uncombined metal in a crystalline state. 


LXIIt. 
Arr or SinvErinc Coprer, &c. 


Dissolve a grain of Nitrate of Silver in water, and immerse 
in it a piece of very clean Copper; the Silver will be pre- 
cipitated on it. When no more Silver will fall down, wipe 
it off from the Copper with a feather or a piece of paper, and 
after having pressed out the water, weigh 15 grains of it, to 
be mixed with 2 drams of Super-tartrate of Potass, 2 drams 
of Muriate of Soda, and 30 grains of Sulphate of Alumine 
and Potass. Whicn these substances are properly combined, 
Jet them be rubbed on any clean piece of Brass or Copper. 
A. white shining coat of Silver all resently appear, which 
will bear repeated polishing with leather. | 

Observations, In making French plate; copper, or more commonly 
brass, is heated to a certam degree, and silver leaf is applied upon the 
heated metal, to which it adheres by burnishing. It ts evident, that the 
durability of the plating must depend on the number of leaves which 
are applied on the same quantity of surface. For ornaments which are 
not much used, ten leaves may be sufficient ; but an hundred will not 
last long, without betraying the metal they are designed to cover, if they 
be exposed to much handling, or be frequently washed. 

After the same manner may gold leaf be applied, either on iron or 
Copper. 


: LXV. 
- PRECIPITATION OF SILVER 
From the Muriate, on Copper, Brass, &c. Being the method 
for Silvering Clock, Barometer, and Thermometer Plates. 


Mix together equal parts of Muriate of Silver and moist- 
ened Supertartrate of Potass: with this rub the plate to be 
silvered, until the whole has reccived a complete coat suffi- 
cient to preserve it from corrosion. During the operation, it. 
may be frequently heated, and immersed in distilled water, 
to wash away the superfluous saline matter. 


og «EV og 
Repuérion oF Sr ve 
“ss From the A mmoniuret, on Copper. 
Precipitate Oxide of Silver from the Nitrate, by Potass : 
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filter, wash, and dry it. Dissolve this Oxide in pure liquid 
Ammonia ; the solution will be of a yellow colour. Immerse 
a slip of polished Copper in it, oe let the moisture evapo- 
rate; when the Cope is quite dry, hold it over a charcoal 
fire. The Oxide will be decomposed, and the metal reduced 
on the Copper in the form of a complete coating. This may 
be made beautifully bright by polishing with leather. 


LXVI. 
PRECIPITATION OF CoppER on SILVER AND JRON. 


If a Silver spoon be immersed in a solution of Sulphate of 
Copper, both fhe metal and solution will remain unaltered ; 
but if a polished Iron rod also be immersed in this liquid, 
so that the lower ends of each may come in contact, a pre- 
cipitation of metallic Copper will take place on both the rod 
and spoon: that is, they will both be covered with a coat of 
Copper. 


Observation. In this experiment, the metals and the solution form a 
galvanic series. , 


LX VII. . 
REDUCTION OF SILVER 
From the Nitrate, upon Phosphorus, by the Sun’s rays. 


hs a very diluted solution of Nitrate of Silver in a 
wire glass: place it in a window, and immerse in it a piece 
of Phosphorus. In a day or two, the Phosphorus will be 
completely covered with a coat of Silver. 


Observation. This reduction of a metal from its solution is effected 
by the action of the light ; but Aow it is effected, chemists iu the preseut 
state of the science, are not agreed. 


LXVIII. 
ART oF SILVERING Ivory. 


Prepare a diluted solution of Nitrate of Silver, and im- 
merae in it an Lyory paper knife. When the lvory has 
become yellow, in that part where it is in contact with the 
fluid ; take it out and immerse it in an ale glass, containing 
distilled water, placed in a window ; iit a short time, by ex- 
posure to the raysgf the sun, it will become intensely black. 

_Take it out of the water, and ha¥ing wiped it dry, rub it 
with a piece of leather. The Silver will now appear on;the 
Ivory in a metallic state. ‘The knife will retain its Silvery 
coat for a long time. a 
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LXIXx, 
PRECIPITATION OF SILVER ON CHARCOAL; 
| With Deflagration. _ 
If two.or three small crystals of Nitrate of Silver, be 
thrown into a crucible, containing two or three pieces of red 
hot Charcoal, violent detonation and combustion will take 


place. If the Charcoal be now taken out, it will be found 
covered with Silver. 


Observation. In this experiment, the salt is decomposed by the char-~ 
coal, which having taken the oxygen to itself, (to be converted into car- 
bonic acid gas,) the silver is precipitated, in the metallic state. The 
pieces of charcoal should be preserved in a well etopped dry phial. 


LXX. 
RepvucTIon oF SILVER FROM THE NITRATE 
Upon Charcoal, by the action of the Sun's rays. 


Immerse a thin slip of Charcoal in a glass, containing a 
solution of Nitrate of Silver; place the glass in a window, 
and leave it undisturbed; a film of metallic Silver will be 
deposited over the whole surface. 


LXXxI. 
PRECIPITATION OF Mgrauttic Correr 
From the Sulphate, by Iron. 


Dissolve some crystals of Sulphate, or any other salt of 
Copper in distilled water, and immerse the blade of a pen- 
knife: it will mstantly be covered by a coat of metallic 
Copper. In this way, streams of water, which have flowed 
through Copper mines, (and which hold Sulphate of Copper 
in solution), are decomposed by throwing in waste Iron. In 
these. cases, Sulphate of Iron is formed. (and may be crys- 
tallised,) whilst the Copper is precipitated. 

Observation, This copper, when afterwards melted, is considered to 
be the purest and most ductile used in the manufactures. ) 

~  ExXxXEL 
PRECIPITATION OF TELLURIUM BY TRON. 


When an Iron rod is dipped in a solition of Muriate or 
any other salt of Tellurium, that metal wil] be precipitated 
on it, in the form of a black powder; which by friction will 
soon exhibit a metallic lustre. - 
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Observation. Tellurium, from all its solutions, may be precipitated in 
the metallic state by zinc and muriate of tin. In the same. way, iron 
or its solutions, will precipitate palladium of a brilliant silver-like colour. 


LXXIII. 
To PratinisEe Brass, &c. &c. 


Dip a clean polished Brass rod into an Ethereal solution of 
Platinum: it will, when withdrawn, be covered with a 
beautiful silver-white coating of Platinum, very durable, and 
difficult to be rubbed off. In this way, polished brass plates, 
also handles and knockers for doors, may be very econo- 
mically covered by a coating,. which is sure to preserve 
them Som the action of the atmosphere, &c. and plea bau he 
prevent much trouble in cleaning. When plates are to be 
covered, a clean rag may be dipped in the solution, and 
passed over them in a gentle manner. 


LXXIV. 
PRECIPITATION OF Bismutru py. TIN: 


Dissolve 10 grains of Nitrate of Bismuth ina wine glass 
of distilled water, and add 2 drops of Nitric acid. Stir the 
whole with a glass rod, and then immerse a rod, or other 
piece of Tin. The Bismuth will immediately begin to be 
precipitated on it, in very small shining plates. 


LX XV. 
METHOD oF TINNING Brass Pins. 


Fill a Tinned copper vessel, with alternate layers of Brass 
Pins, and plaice or pieces of Tin, Now pour over the whole 
a saturated solution of Super-tartrate of Potass in hot water, 
so that the ‘vessel may be quitc full. Now place the vessel 
upon the fire, and let the liquid boil for 5 or 6 hours. 
When cold, the Pins will be completely coated by the ‘lin, 
which being dissolved by the salt, is precipitated on the 
Brass. Lee Wi ee 

Observation. ‘Tin tacks are whitened in a similar manuer. 


LXXVvI. ee 


Art or Trnninc Igon. 

Clean with coal ashes a slip of sheet Iron, so tnat it may 
possess a good lustre; and. put it iri a vessel containing a 
quart of water.and one dram of Sulphuric acid : let if remain 
in this state fora day and anight. Take it out at the end 
of that time, and dry it well; then grease it with a piece of 
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tallow, and put itin a hot oven or other place. Now melt 
an ounce of Tin in a crucible, and dip the clean slip whilst 
hot in it, taking care that the Tin shall cover all parts of it. 
When cut in pieces by a pair of scissars, the metals will be 
found to have completely combined, for the whole will pos- 
sess a silvery lustre. 


Observations. ‘This, on a small scale, is the mode in which sheets of 
iron are tinned at the manufactories. When the iron plates have been 
either hammered or rolled to a proper thiekness, they are steeped in an 
acid liquor, which is produced from the fermentation of barley meal, 
although any other weak acid will auswer the purpose ; this steeping, 
and a subsequent scouring, cleans the surface of the iron from every 
speck of rust or blackness, the least particle of which would hinder the 
tin from adhering. After the plates have been made quite bright, they 
are put into an iron pot filled with melted tin ; the surface of the melted 
tin is kept covered, by suet or pitch, or some fat substance, to prevent 
it from being oxidised ; the tin presently unites itself to the iron, covers 
ing each side of every plate wih a thin white coat: the plates are then 
taken out; and (after undergoing some further operations, which render 
them more neat and saleable,) are packed up in boxes. These are every 
where to be met with ir. commerce, under the name of tin-plates, though 
the principa) part of their substance is iron. 


LXXVI. 
Art or TInning Correr. 


Clean a slip of Copper from all impurities, by using a piece 
of flannel and whiting, and afterwards removing any dust b 
polishing it with leather. Next rub it over with Muriate of 
Ammonia, ‘Then heat the slip, and immediately afterwards 
rub it over with a piece of callow or pitch. Now heat it 
again, and rub it over with a piece of Tin ; this metal will im- 
mediately combine with the surface, giving it a silvery coat. 


~ Observations. The mixture generally used for the tinning of copper 
vessels, consists of 3 pounds of lead, and 5 pounds of pewter; when a 
finer. composition is required, ten parts of lead are mixed with sixteen 
of tin’; or one part of lead with two of tin: but the proportions in which 
Jead and tin are mixed tovether, even for the same kind of work, are not 
every where the'same ; different artists having different methods. Ves- 
sels tinned with pure tin, or with the best kind of pewter, (which contains 
no lead,) do not stain the fingers when rubbed by them: whilst those 
which are tinned ‘With a composition into which lead enters as a con- 
stituent part, colour the fingers of a blackish ‘tinge. 
The common method of tinniug consists in making the surface of the | 
copper vessel quite bright, by scraping it, and by washing it with a 
solution of muriate-of ammionia: it is then heated, and the tin, or metallic 
-mixture designed far tinniug, is meltéd, and peured into it; and being 
made to flow quickly over every part of the surfacef the vessel, it in- 
corporates with the copper, and, wheti cold, remains united with it. 
Rosin or pitch is used, to prevent the tin from being oxidised, and the 
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copper from being scaled ; either of which circumstances would hinder 
the sticking of the tin. Bishop Watson says :—‘ I had the curiosity to 
estimate the quantity of pure tin, which is used in tinning a definite 
surface of copper. The vessel was accurately weighed before and after 
it was tinned, its surface being equal to 254 square inches; its weight, 
before tinning, was 46 ounces, and after the operation, it barely weighed 
463 ounces; so that half an ounce of tin was spread over 254 square 
inches, or somewhat less than a grain of tin upon each square inch of cop- 
per. How innocent soever pure tin may be, still the tenuity of its coat 
in the ordinary way of tinning copper vessels, cannot fail to excite the 
serious apprehensions of those who consider it; for in the experiment 
which I dave mentioned, the tin was laid on with a thicker coat than 
in the common way. Instead of a grain, I suspect that not a quarter of 
a grain of tin is spread over a square inch in the common way of tin- 
ning. To prove that a thicker coat might be given, I desired a work- 
man to break off the end of a pair of pincers, which had been long used 
in taking the plates out of the melted tin; the iron of the pincers seemed 
to have been penetrated through its whole substance by the tin; it was 
.of a white colour, and had preserved its malleability.’ 

Great care should be taken with all vessels, even when well tinned ; 
not to allow acid substances to remain in them for any length of time, 
because the tin will become corroded thereby ; and part of the copper af- 
terwards dissolving in any future acid or salt liquor, which may be put 
in such vessels, will render it highly poisonous. 


LXXVIII. 
Metruop or Coatine Ison with Zinc 


The vessels are first made very bright, so that not a black 
speck can be seen; they are then rubbed with a solution of 
Muriate of Ammonia, and afterwards dipped into an iron pot 
full of melted Zinc, and being taken out, the Zinc is found 
to cover the surface of the Iron. If a thicker coat of Zinc is 
wanied, it may be obtained by dipping the vessel a second 
time. This kind of covering is so hard, that the vessels 
may be scoured with sand without its being rubbed off. 


Observation. A discovery has lately been made by a manufacturer at 
Sheffield, whereby copper vessels may be coated on their insides, by 
‘malleable zinc. | 

LXXIX. 


PRECIPITATION oF GoLD 
From sts Solution, by Sulphate of Iron. 

If a few mae i of solution of Sulphate, or Carbonate of 
Iron are poured into a solution of Nitro-muriate of Gold, a 
very beautiful. shining yellow precipitate will take place: 
_ recipitate is metallic G id, which may be saved upon 
the filter. | ? | — S 


Observations. Here the nitroemuriaic acid having greater affinity | 
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for iron than gold, leaves the latter to combine withthe former, and thus 
forms a mur:ate or nitro-muriate of iron, setting the sulphuric acid free. 

After the gold is separated, the acid may be proved to exist in the 
fluid, by pouring in a solution of carbonate of potass. ‘The muriatic 
acid will combine with the alkali, whilst the carbonic acid is set free 
with effervescence. ? 


LXXX. 


A variation of this experiment may be as follows. First, 
dip an ivory paper knife into a solution of Sulphate of Iron, 
and then into a solution of Nitro-muriate of Gold. On with- 
drawing it from the latter,-the part immersed will be found 
covered with metallic Gold. 


Observation. The theory is the same. In this way, china ware or 
even a piece of white crockery may be gilt, by first drawing a flower or 
design with the sulphate, and dipping it in the muriate. 


LXXXI. 
PRECIPITATION OF GoLp UPON CHARCOAL, 
By the Action of Light. 


Pour an ounce of diluted Nitro-muriate of Gold into an 
ale glass, and immerse a piece of very smooth Charcoal : 
expose the glass to the rays of the sun, in a warm place. 
The Charcoal will very soon be covered over with a beautiful 
golden coat. It.should be taken out with a forceps, dned, 
and enclosed in a phial for shew. 


Observation. In this experiment, it is said that the precipitation of, 
the metal is the consequence of decomposition of the acid by tke sun'h 
rays. 


LXXXIJ: 
PReciPe1TATion OF GoLp uPoN CHARCOAL, 
From the Nitro-muriate, by heat alone. 

Immerse 2 slip of Charcoal in a phial, containing Nitro« 
muriate of Gold: expose this to a considerable heat, first 
gradually, to prevent breaking; and then, either by im- 
mersing the phial in a vessel of boiling watcr, or m a sand 
bath. In either case the Charcoal will be coated with Gold. 
Here the assistance of heat alone is required. 


| LXXXIIL 
Mope oF covgexine ars of Corres, &c. wit GoLp 
So as to be capable of being rolled out into Sheets. 
This method of Gilding was invented by Mr. Turner of 
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Mr. Turner first prepates ingots or pieces of 
venient lengths and sizes. e then 
and makes their surfaces. level, 
and prepares plates of pure Gold, or Gold mixed with a 
portion of alloy, of the same size as the ingots of metal, 
and of suitable thickness. Having placed a piece of Gold 
§:pon an ingot, intended to be plated, he hammers and com- 
presses them both together, so that they may have their sur- 
faces as nearly equal to each other as possible; and then 
binds them together with wire, in order to keep them in the 
same position during the process required to attach them. 
Afterwards he takes Silver filings, which he mixes with 
Borax, to assist the fusion of the Silver. This mixture he 
lays upon the edge of the plate of Gold, and next to the ingot 
of metal. Having thus prepared the two bodies, he places 
them upon a fire ina stove or furnace, where they remain 
until the Silver and‘ Borax placed along the edges of the 
metals melt, and until the sclchon of the Gold with the 
metal is perfect. He then takes the ingot carcfully out of the 
stove. . By this process the ingot is plated with Gold, and 
prepared ready for rolling into sheets. 

Observations. Copper is plated with silver in nearly the same manner. 
In this case, an ounce of silver is used, to cover 12 ounces of copper. 


A coat of this sort, on.the inside of copper utensils for the kitchen 
would be much more lasting, and more conducive to health, than tinned 


. . 


copper, the tuming of which is so liable to corrosion. 


Birmingham. 
Copper or Brass in con 
cleans them frum impunity, 


< 


LXXXIV. 
Ant or Gitpine Copper, &c. ny AMALGAM. | 


Immerse a very clean bright piece of Copper ih a diluted 
solution of Nitrate of Mercury. By the affimty of Copper 
for Nitric acid, the Mercury will be precipitated : now spread 
the Amalgam of Gold, rather thinly over the coat of Mercury, 
just given to the Copper. ‘This coat unites with thé Amal- 
gam, but of course will remain on the Copper. ‘Now place 
the piece or pieces so operated on, in a clean oven or fir- 
nace where there is no smoke. If the heat is a little greater 
than 660°, the Mercury of the Amalgam will be volatilised, 
and the Copper will be beautifully gilt, 


Observations. In the large way of gilding, the furnaces are so con- 
wived, that the volatilised mercury is again condensed, ‘and preserved 
for further use, so thut there is no Joss in the operation. ‘Theres also 
a contriyatice by which the volatile particies of mercury are pregented 
yam injuting the gilders. In this experiment there is no danger, enly 
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it will be necessary to keep as much aloof as possible whilst the mercury 
is volatilising. 


LXXXv. 
Mope or Giripina Iron 
Through the medium of a Coat of Copper. 


This mode of giving a Gold coat to Iron 1s certainly very 
ingenious, as it -omprehends several processes and affinities. 
The Iron bar, instrument or vessel, is first to be made very 
bright by dipping it in an acidulated liquor, and then rubbed 
very dry with whiting. Now prepare a solution of Sulphate 
of Copper, and immerse the Iron in it: in a few seconds 
the whole will become covered with a very beautiful but thin 
coat of Copper ; so as to appear entirely composed of that 
metal. The Amalgam of Gold is now to be applied as in 
the last experiment, and put into the furnace, for the sepa- 
ration of the Mercury. When taken out, the Iron will so 
completely resemble Gold from this thin covering, as to be 
sincera by the inexperienced for a mass of that precious 
metal. 


Observations. The mode of gilding silver wire, is by coating a silver 
rod with gold leaf; and the rod being afterwards drawn into wire, the 
gold adheres to it; the smallest proportion of gold, allowed by act of 
parliament, is 100 grains to 5760 grains of silver; aud the best double- 
gilt wire is said to have about twenty grains more of gold to the same 
quantity of silver. It has becr calculated, that when a common gilt 
wire is flatted, one grain of gold is stretched to the length of above 4uL 
feet, to a surface of above LUO square inches, and to the thinness of the 
492090th part of an inch: and M. de Reaumur says, that a grain ot 
gold may be extended to 2900 feet, and cover a surface of more than 
1400 square inches ; also that the thickness of the gold, in the thinnest 
parts of some vilt wire, did not exceed the fourteen millionth part of an 
uch. 

The method of extending gold used by the gold-beaters, consists in 
hammering a uuamber of this rolled plates between skins or animal mem- 
brazes. By the weight aud measure of the best wrought gold-leaf, it is 
found that one grain is made to cover 56} square inches ; and from the 
“pecifie gravity of the metal, together with this admeasuremeut, it fol- 
Jows, that the leaf itself is 1-282000 parts of an inch thick. This, how- 
ever, is not the limit of the maileability of gold; for the guld-beaters 
find it necessary to add three grains of copper in the ounce te harden the 
zold, which otherwise would pass round the irregularities of the newest 
shins, and not over them. In using vid skins, which are not so perfect 
aud smooth, they proceed su far us ta add twelve grains. 
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LXXXVI. 
Preciprrarion or Gop Fron THE ETHEREAL SOLUTION 
BY STEEL, 

Pour some of the Ethereal solution of Gold into a wine 
glass, and dip thereim the blade of a new penknife, lancet or 
revor; withdraw the instrument, aud allow the Edher to eva- 
orate. "Phe blade will be found to be covered by a very 
beautiful coat of Gold. A clean rag, or small piece of very 
dry sponge, may be dipped in the Ether, and used to moisten 
the blade, with the same result. 

In this case, there 1s no occasion to pour the liquid ito a 
glass, which must undoubtedly lose by evaporation ; but the 
rag or sponge may be mouisteaed by it, by applying them to 
the mouth of the phial. ‘This coating of Gold will remain 
on the Steel for a great length of time, and will preserve it 
from rusting. | 

Observution. ‘This is the way in which swords and other cutlery are 
ornaniented. Tancets too are in this way gilded with great advantage, 
to secure them from rust. 


LXXXVII. 
PREPARATION OF GoLp PowpeER, ror GILDING. 


Gold powder may be prepared in threc different ways :— 
Put into an carthen inortar some Gold leaf, with a little 
honey, or thick gum-water ; and grind the mixture, til] the 
Gold is reduced to extremely minute particles. When this 
is done, a little warm water will wash out the honey or gum, 
leaving the Gold behind in a pulverulent state. 

Another way, is to dissolve pure Gold, (or the leaf) in 
Nitro-muriatic acid ; and then to precipitate it by a piece of 
Copper, or by a solution of Sulphate of Iron The preci- 
pitate Gf by Copper) must be digested in distilled vinegar, 
and then washed, (by pouring water over it repeatedly) and 
dried. This precipitate will be in the form of a very fine 
powder: it works better, and is more easily banuahed than 
Gold leaf ground with honey as above. 

‘The best method of preparing Gold powder, is by heating 
a prepared Amalgam of Gold, (See Experiment 34.) in an 
open clean crucible ; and continuing the strong heat, until the 
whole of the Mercury is evaporated ; at the same time, con- 
stantly stirring the Amalgam with a glass-rod. When the 
Mercury has coripletely left the Gold, the remaining powder 
is to be ground in a Wedgewood’s mortar, with a little 
water, and afterwards dried. It is then fit for use. 
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Olservations. Although the last mode of operating has been here 
given; the young chemist cannot be too much reminded of the danger 
attending the sublimation of mercury. In the small way here described, 
it is impossible to operate without danger ; it is therefore better to pre- 
pare it according to the former directions, than to risk the health by the 
Jatter. 

LXXXVILE. 
Precrprratrion or Murauzcic Goip 


From the Nitro-Muriate, on Silk, Satin, Ivory, &c. by 
Hydrogen Gas. 


Immerse a piece of white Satin, Silk, or Ivory ina solution 
of Nitro-muriate of Gold, (1n the proportion of one part of the 
Nitro muriate to three of distiied water.) Whilst the sub- 
stance to be eilded is still wet, immerse it in a jar of Hydro- 
gen gas; it will soon be covered by a complete coat of Gold. 

Observation. ‘Che divisibility of gold by precipitation in this manner 
is astonishing, tor the coating is hardly the fu miliionth part of an inch 
thick. 

LXXXIX. 

The foregoing Experiment may be very prettily and ad- 
vantageously varied as follows :— Paint flowers or other orna- 
ments with a very fine camel hair pencil dipped in the above 
mentioned solution of Gold, on pieces of sil, Satin, &c. &e. 
&c. and hold them over a Florence flask, from which Hydro- 
gen gas is evolved, during the decomposition of water by 
Salphari acid and Iron filings. The paimted flowers, &c. in 
a few minutes, will shine with all the splendour of the purest 
Gold. A coating of this kind will not tarnish on exposure 
to the air, or m washing. 

Observations. Porcelain is gilded by mixing nitro-muriate of gold, 
gum water, and pulverised forax. The mixture is laid) on by a brush, 
aud the porcelai: is burnt inan oven. The gold is thus revived with 
great splendour. Porcelain anu other wares may be platinised, silvered, 
tinned, and bronzed, ina sheilar manner. 


N {. 
Repuction or GoLp tO lis METALLIC STATE, 
By immersing Silk dipped in Phosphoric Ether, in a solution 
of Nitro-muriate of Gold. 
Immerse a white Silk or Satin mbbon in Phosphoric Ether. 
When the Ether has evaporated, (which will be known by 
. » 4 . « v 
the smoking of the Phesphorus on the ribbon,) immerse it 
ma wince glass, cogtaimmg a sohition of Nitro-muriate of 
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Gold. The Gold will be instantly reduced to the metallic 
state all over the Silk. 
XCL 
REDUCTION oF GOLD 


From the Nitro-murtatic Solution, by Phosphureted 
LHydrogen Gas. 

Draw figures upon a piece of white Silk or Ivory, with a 
solution of Nitro-inuriate of Gold ; and in this state expose 
it toan atmosphere of Phosphureted Hydrogen gas contained 
in ajar. Here the Hydrogen, combining with the Oxygen of 
the Oxide of Gold, leaves the Gold to be reduced to its ine- 
tallic state, wherever the figures may have been pencilled. 


XCII. 
REpucTION OF GOLD TO THE METALLIC STATE, 
From the Nitro muriate, by Sulphurous Acid Gus. 


If flowers, &c. are painted on Satin, Ivory, &c. by a ca- 
mel’s hair pencil dipped in a solution of Nitro-muriate of 
Gold, as described in the foregoing experiments; and the 
substance painted be then immersed in a jar of Sulphurous 
acid gas; the flowers, &c. will appear with all the metallic 
brilliance of the purest Gold. 

Observation. ‘The sulphurous acid gas is converted into sulphuric acid, 


Ly abstracting oxygen from the oxide of gold: the metal is thus precipi- 
tated quite pure in any form given to it by the pencil. 


XCIILY. 


REDUCTION OF SILVER ON SILK 


Immersed in a solution of Nitrate of Silver, by exposure to 
Sulphurous Acid Gas. 

Paint flowers, &c. on a white silk mbbon, with a camel's 
hair pencil dipped in a solution of Nitrate of Silver: immerse 
this whilst wet in a jar of Sulphurous acid gus, by burning 
Sulphur under a jar of atmospheric air, ‘Vhe penciting will 
assiune a beautiful metallic brillianee. : 

XCIV, 
Precipitation OF MEvTALLICc SiLVER 

From the Nitrate upon Silk, by exposure to a stream o 

— : Hydrogen Gus. 

Immerse a white silk ribbon in a diluted solution of Nitrate 


METALLIC COATINGS. 37 


of Silver, and expose it whilst wet to a stream of Hydrogen 
gas; the Silver will be reduced to a metallic state on the 
silk. If flowers or figures are painted on Silk with this so- 
lution, and the Silk be immersed in distilled water, they will 
he completely silvered over when exposed to a stream of 
this gas. 


Observation, A similar brilliant effect will follow the reduction of 
silver, by submitting the pencilled spot to phosphureted hydrogeu gas, 
and phosphoric cther. 


XCY. 
Merranire WaAtTtRine 5 
Or, Fer blinc Motre. 

‘This is an article cf Parisian invention, much employed 
to cover ornamental cabinet. work, dressing boxes, telescopes, 
opera gilasses,. &c. &c. and is prepared in the following 
manner, 

Sulphuric acid is to he diluted with from seven to mine 
parts of water, then dip a spenge or rag into it, and wash 
with it the surface ef a sheet of ‘Tin. Tins will speedily 
exhibit an appearance of crystallization, which is the Moire. 

This effect however canrot be easily produced upon every 
sort of sheet ‘Tin, tur if the sheet has been much hardened by 
hammering or roiling. then the Moiré cannot be effected until 
the sheet has been heated so as to procuce an incipient 
fusion on the surface, after which the acd will act upon it, 
and produce the Moire. Almost aay acid wili do as well as 
the Sulphuric, and it is said that the Citric acid dissolved in 
a gufificicnt quantity of water, answers better than any other. 

Olse: cations. ‘The moire has of tate bees much hnproved by employ- 
Ing the iow pipe, to fori smal aed beautiful specks on the surtace of 
the tin, previous to the application of the acid. 

When the :voiré bas been formed, the plaice is to be varnisued aid po- 
lished, the varnish being tinted with any glazing cuivur, and thus the 
red, green, yelluw, acd pearl coscure.d aio es are manuiactured. 


XCVi- 

Art oF Prating LookrsG GLAssEs. 

‘This art is erroneously termed Silvering, for, as will be 
presently seen, there is not a particle of Silver present in the 
whole composition, 

On ‘Vin-foil, fitly disposed on a flat table, Mercury is 
to be poured, and gently rubbed with a hare’s foot; it soon 
unites itself with the ‘in, which then becomes very splendid, 
or, as the workmen say, is quickened: a plate of glass is then 
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cautiously to be slid upon the ‘Tin leaf, in such a manner as 
to sweep off the redundant Mercury, which is not incorpo- 
rated with the ‘Tin ; leaden weights are then to be placed on 
the glass; and in a little time the quicksilvered Tin-foil 
adheres so firmly to the glass, that the weights may be 
removed without any danger of its falling off. ‘The glass thus 
coated is a common lvoking-glass. About two ounces of 
Mercury are sufficient for covering three square feet of glass. 


Uhservation. The success of this operation depends much on the 
clearness of the glass ; and the least dirt or dust onits surface will prevent 


the adhesion of the amalgam, or alloy. 


XCVII. 
Oir GILDING ON Woop. 


The wood must first be covered, or primed, by two or 
three coatings of boiled linseed oil and Carbonate of lead, in 
order to fill up the pores, and conceal the irregularities of 
the surface, occasioned by the veins in the wood. When the 
priming is quite dry, a thin coat of gold-size must be laid 
on. This is prepared by grinding together some red Oxide 
of Lead with the thickest drying at that can be procured, 
and the older the better: that it may work freely, it is to be 
mixed, previously to being used, with a little oil of turpen- 
tine, till it is brought to a proper consistence. If the gold- 
size 1s good, it will be sufficiently dry in twelve hours, more 
or less, to allow the artist to proceed to the last part of the 
process, which is the application of the Gold. For this pur- 
pose a leaf of Gold is spread on a cushion (formed by a tew 
folds of flannel secured on a piece of wood, about eight mches 
a pik by a tight covering of Icather), and is cut into strips 
of a proper size by a blunt pallet knife; cach stmp being 
then taken upon the point of a fine brush, 1s applied to the 
part intended to be gilded, and is then gently pressed down 
by a ball of soft cotton; the Gold immediately adheres to 
the sticky surface of the size, and after a few minutes, the 
dexterous application of a large camel’s hair brush sweeps 
away the loose particles of the Gold leaf without disturbing 
the rest. In a day or two, the size will be completely dried, 
and the operation will be finished. 


Observation. The advantages of this method of gilding are, that it is 
very simple, very durable, and not readily injured by changes of weather, 
even when exposed to the open air; and when soiled it may be cleaned 
by a litte warm water aud a soft brush: its chief employment is m out- 
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docr work. Its disadvantage is, that it cannot be burnished, and theree 
fore wants the high lustre produced by the following method. 


X CVI. 
ART oF GILDING, BY BURNISHING. 


This operation is chiefly performed on picture frames, 
mouldings, beadings and fine stucco work. The surface to 
be gilt must be carefully covered with a strong size, made by 
boiling down picces of white leather, or clippings of parch- 
ment, ull they are reduced to a stiff mice this coating 
being dried, eight or ten more must be applied, con- 
sisting of the same size, mixed with fine Paris-plaster or 
washed chalk ; when a sufficient number of layers have been 
put on, varying according to the nature cf the work, and the 
whole is become quite dry, a moderately thick layer must 
be applied, composed of size and Armenian bole, or yellow 
Oude of Lead: while this last is yet moist, the Goid leaf is 
to be put on in the usual manner ;_1t will immediately adhere 
on being pressed by the cotton ball, and before the size is 
become perfectly dry, those parts which are intended to be 
the most brilliant are to be carcfully burnished by an agate 
or a dog’s tuoth fixed in a handle. 


Observations. Yn order to save the labour of burnishing, it is a com- 
mon, but bad practice, siightly to burnish the brilliant parts, and to 
deaden the rest by drawing a brush over them dipped in size: the re- 
quired contrast between the polished and the unpolished gold is indeed thus 
obtained; but the general effect is much interior to that produced in 
the regular way, and the smallest drop of water falling on the size part 
occasions a stain. This kind of gilding can only be applied on in-door 
work, as rain, and even a considerable degree uf dampness, will vecasion 
the gold to peel off’ When dirty, it may be cleaned by a soft brush, 
with hotspirit of wine, or oil of turpentine. 

it may be here remarked generally, that for various species of gilding, 
am article known by the name of Orsidue, Dutch metal, Dutch Leut and 
Dutch Foil is very frequently used. But the substances su gilt are not 
required to retain their brillianey for any length of time. But when 
they are required to stand some thie they are generally varnished to 
protect this compound metal from the action of the air. The composition 
of this imitation of gould leaf is not generally known; but there is good 
reason to believe, that it is extensively manulactured in Fingland, as han- 
dreds of tons have been exported to India, to ornament the dresses of the 
fumales, dancing girls, priests and deities of that country, also to decorate 
the Hindu temples. In England and elsewhere, it is used by the Jews, 
to gild picture frames: likewise by the lower class of bookbmders and 
painters, in coarse gilding. It is also put on ribbons, and on toys, dolls 
ad gingerbread for children: but the use of this poisoucus material for 
gilding gmgerbread aud sweetnicats, cannot be too much reprobated. 
This leat is certainly serviceable tor coarser gilding, where larger masses 
are wanted, especially where it is to be seen by artiticial light, as in the 
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case of theatres; aud if well varnished, will there, in a great measure 
answer the end of the genuine gold leaf: 


XCIX. 
Art or Gitpinc Writincs, Drawines, &c. 
On Paper and Parchment. 


Letters written on vellum or paper are gilded m three 
ways: in the first, a little size is mixed with the ink, and the 
letters are written as usual; when they are dry, a slight de- 
cree of stickiness is produced by breathing on them, upon 
which the Gold leaf 1s immediately applied, and by a httle 
pressure may be made to adhere with sufficient firmness. 
In the second method, some white-lead or chalk is ground 
up with strong size, and the letters are made with this by 
neans of a brush: when the mixture is almest dry, the Gold 
leat’ may be Jaid on, and afterwards burnished. The last 
method is. to mix up some Gold powder with size, and to 
form the letters of this, by means of. a brush. 

Osserratian, Jtis supposed that this latter method was that used by 
tie auuuky a dlominating their missals, psalters ad rubrics, 


Aucror GitpinG THE Epcées oF Paren. 

‘The edges cf the leaves of books and letter paper, are 
guided, whilst in an horizontal position in the Beck binders 
press, by first applying a composition formed of four parts 
of Armenian bole, and one of candied sugar, ground together 
with water to a proper consistence, aud laid on by a 
brush with the white of an egg. ‘This coating, when nearly 
dry, is smoothed by the burnisher; which is generally a 
cruuked piece of agate very smooth, and fixed in a handle. 
It is then slightly moistened by a sponge dipped in clean 
water, and squeezed in the hand. The Gold leaf is now 
taken up on a piece of cotton from the leathern cushion, and 
appicd on the moistened surface. When dry it is to be bur- 
nished by rubbing the agate over it repeatedly from end to 
end, taking care not to wound the surface by the point of 
the baraiaher A piece of silk or India paper is usually in- 
tcrposed between the Gold and the burnisher. 


Observation. Cotton wool is generally used by bookbinders to take 
the leaf up from the cushion ; being the best adapted for the purpose, 
on account of its pliability, smoothness, softness, and slight moistness ; 
the latter of which properties it either possesses naturally, or else it is 
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given to it by rubbing against the furehead:—a very common practice 
with bookbinders. 
Ci. 
Art or Ginpixe Leatire. 


In order to impress gilt figures, letters, and other marks 
upon Jeather ; as, on the covers of books, edgings for doors, 
&c.: the leather must first be dusted over with very finely 
powdered yellow rosin, or mastich cum. The iron tools or 
stamps are now arranged on a rack before a clear fire, so as 
to be well heated, without becoming red hot. Tf the tools 
are letters, they have an alphabetical arrangement on the 
rack. Isach letter or stamp must be tried as to its heat, by 
imprinting its miark on the raw side of a piece of waste fea- 
ther. A little practice will enable the workiman to judge of! 
the heat. The tool is uow to be pressed downwards on the 
Gold leaf; which will of course be jiderted., and shew the 
figure nuprinted on it. "Phe next letter or stamp is new to 
be taken and stamped in hike manner, aud so on with the 
others ; taking care to keep the letters in an even Ene with 
each otter, like those nia book. iy this eperation, the resin 
is melted; consequently the Gold adheres to the Leather: 
the super(uous Gold may then be rubbed off by a cloth; 
the gilded impressions remeining on the Leather. In this 
as in every other operation, adroitness is acquired — by 
prachee. 

Oscrrniinns, The cloth aluded to should be sHghtiv grease, to res 
tein the @obt wiped off; Cotherwise there will be great waste tn a iew 
routs), the cloth will thus be soon conipletely saturated or loaded vith 
the gold, When this is the case, these cloths are geverally suid to the 
tefipers, who burn them and recover the gold. Some of these atFord so 
mica guld by burning, as to be worth from eo culnea to a gulzce and a 
aul, 

CTL 
AgT OF Gitpis. Grass anp PorRcELAILN. 

Drioking, and other glasses are sometimes git on ther 
edyes. "Ehus is done, either by an adhesive varnish, or by 
heat. "The varnish is preparcd by dissolving im boiled lin- 
seed oi, an cuual weight cither of copal or amber, This is 
ta be diluted by a proper quantity of oil of turpentine, so as 
to be applicd as thin as possible to the parts of the glass in- 
tended to be gilt. When this ts done, which will be in about 
24 hours, the glass is to be placed im a stove, tillit 1s su warm 
as almost to burn the fingers when handled. At this tem- 
perature, the varnish will become adhesive, and a piece of 
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Jeaf Gold applied in the usual way will immediately stick. 
Sweep off the superfluous portions of the leaf; and when 
quite cold, it may ie burnished, taking care to a a 
piece of very thin paper (India paper) hetween the Gold and 
the burnisher. Uf the varnish is very good, this is the best 
method of pilding glass, as the Goid is thus fixed on more 
evenly than in any other wav: i eiten happens, however, 
when the varnish is but indifferent, that by repeated washing 
the Gold soon wears off: on this account the practice of 
burning it in, 1s sometimes had recourse to. 

For this purpose, some Gold powder 1s ground with 
Borax, and in this state applied to the clean surface of the 
glass, by a camel's hair peneil; when quite dry, the glass 1s 
put into a stove heated to about the temperature of an an- 
nealing oven; the gum burns off, and the borax, by vitri- 
fying, cements the Gold with great firmness to the glass; 
after which it may be burnished. 


Observation. The gilding upon porcelain is in like maimer fixed by 
heat and the use of borax ; and this kind of ware being neither trans- 
parent nor liable to soften, and thus injure its form in a low red heat, 
is tree trom the risk and injury whici the finer and more fusible kinds 
of glass are ap to sustain from such treatment. 
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CHAPTER IIT. 


EXPERIMENTS ON THE SEPARATION OF METALS AND 
OTHER SIMPLE BODIES, FROM THEIR NATURAL OR 
ARTIFICIAL COMBINATIONS. 


CII. 
RepuctTion ofr METALS 1N GENERAL, 
From their Oxides. 


M IX an ounce of any metallic Oxide to be reduced, with 
an ounce of Charcoal powder, making a paste with Oil; (but 
this is not always necessary ;) put the wicle into a crucible, 
and submit it to a strong heat: if the metal be volatile, (as 
Arscnic,) another crucible is to be inverted over the one con- 
taming the compound; or the crucible should have a lid 
luted on. The metal will be found at the bottom of the 
crucible in the form of a button. 

Observations. In all cases of reduction of metallic oxides, the char- 
coal (or whatever substance is heated with the oxide,) combines with 
the oxygen of the oxide, and flies otf in the state of carbonic acid gas ; 
and the metal being left free, falls to the bottom of the crucible. For 
this reason charcoal is called a flux; the meaning of which is, that it 
causes the metal to flow from the oxide ; but the word does not convey 
a correct idea of its office. In the large way small coals are mixed with 
metallic ores, the whole is submitted to great heat in a furnace, and 


when the metal is reduced, it is allowed to run off by an aperture, as 
beer docs from a barrel. 


CIV. 
Meratuic LEAp OBTAINED FROM 1T8 OXIDES. 


Put four ounces of red Oxide of Lead with one ounce and 
a half of Charcoal powder into a crucible; stir them well 
together with a stick, so that the colour of the mixture may 
be a dirty brown. Put the crucible into a good fire, and 
pue it a red heat for a quarter of an hour; when sufficiently 
icated, pour the contents of the crucible into any mould ; 
the Lead will run from under the powder on the top. Here, 
the Oxygen with which the metal had been combined, leaves 
it, to attach itself to the Charcoal, with which it forms Car- 
bonic acid Gas: the Gas flies off; and the Lead trom being 
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deprived of its Oxygen, is now left in the metallic state as 
before oxidation. 

To obtain Lead from Glass, break a bit of broken cut- 
elass tumbler into very small picees, and put them into a 
crucible with some powdered Charcoal. After the Glass 
has been fused for about ten minutes, take the crucible from 
the fire, and pour out the contents: metalhe Lead will be 
found amongst them. "This Lead existed previously in the 
Glass, in a combined and transparent sfate, on account of 
the action of the Silica and Potass on its Oxide; but it is 
now recovered in an opaque, uncombined, metallic state, 
owing to the absiraction, by the Charcoal, of the Oxygen, 
with whigh it had previously been combined, Thus, the 
Charcoal is converted into Carbonie Acid Gas, whilst) the 
netal can no lenger, ia a metalhie state, be acted upon by 
the Siliea and VPotass. Al! Glass called doudle fiint, con- 


tans Guide ef Lead, winch anay be reduced in the same 
way. 
o 


As metals in general are Hable te Oxidation by a damp 
atmosphere, they should be varnished as scon as obtained 
pure. Copal Varnish is the best for this purpose. 


Giservations. Yn the melting of iad, a grev pellicle of dust always 
covers the surface, when itis exposed to the atmosphere; for, at the 
temperature required vor Keeping it in furton, it has an amazing power 
in decomposing the air, Owtug ty this rapid oxyeensation, an immense 
quantity of lead would be annaatiy lost to the plumbers and others, were 
it not possible to reduce the metal to hs unccmbined state: or to give 
it a further dose of oxygen, and thus coovert it into the yellow or the 
red oxide. This super-oxygenation ts accomplished, by exposing the 
grey oxide to further heat tor a considerable Unie in a reverberatory 
furnace; it will thus be first converted into the vellow oxide, or Mas- 
ficof, and then into red dead, or 4?@indam, by a further addition. 

In the Isie of Anglesey, only two tect below the surface of the earth, 
there is a bed of yowish greasy clay, which yields from 600 to 1000 
pounds weight oflead freracach ton, Each tou of this lead, in its turn, 
vields 47 ounces of silycr. 

ove 
To ouTars pure Copacy. 

Dissoive the ore of Cobalt in Nitrous acid, and pour into 
the solution some Succinate of Ammonia, as long as Succinate 
of Tron falls down. Valter this solution, and then add a so- 
lution of a Ammonia. a preerpitate of Ammoniuret o! 
Nickel will now fall down; filter again, and pour the solu- 
+ j ¢ ee . ‘ ‘ }.. 
ton into an evaporating dish, and when the contents are re- 
duced to cryness, heat them in a crucible with a mixture of 
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Charcoal and Oil. The Cobalt will be found in the state of 
a metallic button at the bottom of the crucible. 

To obtain Cobalt from Zaffre, or strewing smalts, (which 
is the Oxide of Cobalt mixed with Silex) put an ounce of it 
into a crucible with six drams of pure Soda, and give it a 
tolerable heat: the metal will be found reduced at the bot- 
tom of the crucible. Here the Silex of the Smalt combines 
with the Soda to form Glass, whilst the metal is deserted 
and falls to the bottom. 


Observations. Cobalt being onc of the very oxidizeable metals, should 
be varnished, to preserve it from the action of the air. 

The following is Mr. Laguier’s method of treating the ores of cobalt 

and nickel, and of separating these metals from each other :—Roast and 
pulverise the mineral called spezss, and dissolve it in nitric acid ; evapo- 
rate the solution considerably, that the arsenic may subside in the form 
of an oxide ; pour into the remaining clear solution, drop by drop, some 
carbonate of soda to separate the arseniates of iron, copper, and cobalt, 
till the precipitate becomes green; and as soon as this appears, the 
solution should no longer contain any other metallic matter than arse- 
niate of nickel dissolved im nitric acid. ‘Then decompose this arseniate, 
by passing a current of hydrosulphuretted gas through the liquor, till it 
ceases to become turbid; filter the liquor, heat it to drive off the ex- 
cess of suJphuretted hydrogen ; and lastly, saturate it with carbonate 
of soda to obtain a pure carbonate of nickel, 
— We treated the simple carbonate of nickel with oxalic acid, to separate 
any particles of oxide of iron that might have remained in union with it. 
We took an onnce of this jinpure oxalate of nickel in powder, put it 
into a stoppered bottle with concentrated ammonia, and shook it; so- 
Jution took place, giving a very fine violet-blue. This solution kept in 
a close vessel, deposited in a few days very fine crystals of the same 
colour, bit witheut any apparent separation of its constituent parts. 
We observed, however, that when a portion of the violet ammoniacal 
solution had been expo-ed to the air, it gradually changed to a green salt 
as it dried, but surreunded by cuother salt equally dry, which was roses 
coJoured. 

We therefore dissolved 2: fresh portion of the impure oxalate of nickel 
i ammonia, avd let it reweain exposed to the air. In twenty-four hours 
much of the bine colour was fest, the ref began to prevail, and a 
copious greeesheblre sedi red tothe botte a. On further exposure, 
we observed, that da propertioa as ihe ainnienia was uissipated, the so- 
Jution becanie reddey, the sedin-cut increase!, and its colour passed into 
a dark green. ‘his sedieont hada erystailine tern:, aopearing mn pel- 
ficles of needled and sky clusters ou the sides and pottom of the vessel. 
dn three days the separation was complete, the iiquid, now of a deep 
rose-colour, hurdiy gave suy anmoiiwal smell, ana was decanted from 
off the crysiallice sediment. ‘The latter was repeatedly rinsed with hot 
water without dissolving in it, ta the smallest dewres, 

In this way we succeeded in- purilying the cobalt completely; as the 
red solution of this metal retaius none of the nickel, er at least a very 
minute quantity which separates spontaneously in a tew hours, when the 
‘red liquid is largely diluted with water, for the oxalate of nickel ia al- 
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most entirely insoluble in it. There is somewhat more difficulty in 
depriving the green sediment of oxalate of nickel of every atom of co salt. 
To effect this, it must be dissolved, as at first, with pure ammonia, 
exposed to the air till the green sediment has separated, and then rinsed 
with het water, the water containing the cobalt, becoming slightly rose- 
coloured, and the insoluble oxalate of nickel becoming of a purer green. 
A repetition of this operation two or thrce times, will separate every 
atom of the oxalate of cobalt. 
At first we employed concentrated ammonia, which made the expe- 
riments rather expensive, but we found that a more dilute ammonia 
would answer as well. The mixed oxalates of cobalt and nickel should 
be rubbed with it in a mortar, and the whole should then be poured 
into a phial, and frequently shaken till the solution is complete, which 
may be assisted by a gentle heat. When the ammonia Js concentrated, 
the colour is violet; but blue, when more dilute. ‘This, by exposure to 
air, produces, as above described, the deep red solution of oxalate of 
cobalt, which, by slow evaporation, crystallizes in fine garnet-coloured 
needles, which are readily soluble in water, but mere so when heated. 
Ammonia also dissolves these crystals, both warm and cold, and the solu- 
tion does not deposit an atom of nickel, which is a mark of its purity. 

When this oxalate of cobalt is calcined, it leaves a deutoxide which 
dissolves in strong muriatic acid, with disengagement of chlarine. The 
solution at first is green, as if it contained iron or nickel, but this colaur 
is only owing to the admixture of the yellow of the chlorine with the 
natural blue of the pure muriate of cobalt ; and accordingly the liquid 
becomes of a very pure blue, as soon as all the cobalt has been brought 
to the state of protoxide, and the chlorine is expelled. If the blue mu» 
riate is exposed to the air for several days, the excess of acid is dissi- 
pated, the colour deepens to violet, and im time would probably became 
red, as happens when water is added. 

Ou the other hand, when the solution is concentrated by a gentle heat, 
it takes a pure blue colour, and leaves a residue of the same ; which, 
on the addition of a little water, forms a rose-coloured solution. This 
again becomes blue when heated, aud much concentrated, and then 
erystallizes spontaneously into beautiful ruby-coloured prisms. ‘These 
crystals of muriate of cobalt are not deliquescent if pure, nor does the 
mother-liquor yield a deliquesceut salt, unless the air is extremely moist, 
or unless any nickel is present ; but if this occurs, the liquor becomes 
green. It is, therefore, to the presence of nickel that the supposed 
deliquescence of muriate of cobalt is tu be attributed. 

It appears, therefore, from these experiments, that cobalt and nickel 
brought to the state of oxalate, and treated by ammonia either concen- 
trated or diluted with two parts of water, may be separated froin each 
other ; and we conceive that the following is the explanation of what 
takea place :—these two oxalates are changed by solution in ammonia 
into triple salts of oxalic acid, ammonia and the metallic oxide. What 
proves it, is, that after their extraction aid separation, they both give 
out ammonia by the addition of potass. But the ammouiscal oxalate of 
nickel which dissolves so well i: ammonia, is quite insoluble in water ; 
and on the other haud, the corresponding salt of cobalt dissolves reaslily 
both in ammonia and in water. Hence, ny preportun as the excess of 
ammonia evaporates by exposure of th: compuund solution to the air, 
the first precipitate that falls down is the triple salt of vickel ; whilst the 
salt of cobalt remains till the further evaporation of the mere water ne- 
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cessary to its solution. Therefore, it is of advantage pot to wait too long 


before the first deposit is removed. 7 Sa ott 
As a proof that it is the excess of ammonia which nats ai 7 
. ° . 7 ‘ ‘ 1 ¢ tinny wt 
‘ckel in solution, it may be added, that the compound solution v 
acai nee : ' trically scaled ; or if they 


remain unchanged for months ina vessel herme | 
crystallize, it is in mass, and without any visible separation ot one salt 


from the other. 
CVI. 


Process FOR OBTAINING PURR NICKEL. 


The following process is recommended by Dr. ‘Thoison, 
for procuring pure Nickel:—-‘ I take a quantity of thie 
brittle eaee alloy, well known in commerce by the name 
of Spcise. This alloy is chiefly an Arsemurct of Nickel, 
though it probably contains also, occasionally at least, several 
other metals, Upon the speiss reduced to a coarse powder, 
I pour a quantity of dilute slay eget acid, place the mixture 
in a Wedgewood evaporating dish upon a sand bath, and 
add the requisite quantity of Nitric acid at intervals, to ena- 
ble the acid to act upon the speiss. By this process, I obtain 
a deep grass-preen fiquid, while a considerable quantity of 
Arsenious acid remains undissolved. ‘The green liquid, care- 
fully decanted off the Arsenious acid, is evaporated on the 
sand bath, till it is sufficiently concentrated to yield crystals. 
It is then set aside in a cool place. A deposit of beautiful 
crystals of Sulphate of Nickel is obtained. By concentrating 
the liquid still further, more erystals of Sulphate of Nickel 
fall, but after a certain time, the liquid, though its colour 
continues still a dark green, refuses to yield any more crys- 
tals of Sulphate of Nickel. By evaporating it to the required 
consistency, and then setting it aside, a very abundant de- 
posit is made of an apple-green salt, which adheres very 
firmly to the evaporating dish. I took this matter at first, 
froin its colour, to be Arseniate of Nickel; but [ found it, on 
examination, to be a double salt, consisting of Sulphate of 
Nickel and Arseniate of Nickel, united together. } endea- 
voured to get rid of the Arsenic acid by dissolving the salt 
in water, and causing a current of Sulphuretted Hydrogen 
gas to pass through it, us long as any precipitate appeared. 
By this method I threw down a great deal of Arsenic, but 
on filtering and evaporating the liquor, it was still converted 
into an apple-green matter, and, of course, contained Arvenie. 
1 found that when the salt was dissolved in water, the liquid 
became opaque, owing to a quantity of Arsenious acid, which 
separated from the salt. The liquid being now filtered, (to 
get mdoof the Arsenious acid,) and properly evaporated, 
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-yielded a new crop of crystals of Sulphate of Nickel. These 
crystals continued to be deposited as long as a single drop of 
the liquid remained unevaporated. By this method may 
the whole of the Nickel in the speiss be obtained in the state 
of Sulphate of Nickel. This Sulphate is quite free.from Ar- 
senic or Arsenious acids, for the presence of these acids pre- 
vents Sulphate of Nickel from crystallizmg. But for greater 
security I dissolve the Sulphate of N ichel in water, and 
crystallize a second time. 

The pure Sulphate of Nickel thus obtained, is dissolved 
in water, and decomposed by Carbonate of Soda. The Car- 
bonate of Nickel, when well washed and dried, is a light- 
green powder. I make it up into balls with a little oil, and 
enclose them in a Charcoal crucible, which is put into a 
Hessian crucible, the mouth of which is ‘covered and luted. 
It is now exposed to the greatest heat that I can raise in a 
‘melting furnace, for two hours. By this process I have al- 
ways obtained a button of pure Nickel in the metallic state. 

‘Ihe Nickel thus obtained is hard, but malleable, and very 
obedient to the magnet. I think it contains a certain pro- 
yortion of Carbon in combination with the Nickel. ‘The 
button is usually surrounded by a thin dark shining cu- 
ticle, which I take to be a Carburet of Nickel.” 


CVI. 
To OBTAIN SELVER IN A STATE OF PURITY. 


Pour over a Shilling, Half-crown, or even filings or clip- 
pings of Silver, as much Nitric acid, diluted with water, ae 
will dissolve them. Into this solution, repeatedly immerse 
a a of polished Copper, as long as a precipitation of me- 
tallic Silver takes place. After each immersion, wipe the 
precipitate off on paper, by means of a feather. Some of the 
precipitate will fall to the bottom of the vessel; the liquid 
must accordingly be poured off, and both precipitates put on 
a filter ; and distilled water poured over them to wash away 
the Nitric acid, &c. 

This powder is now to be boiled ina solution of pure Am- 
monia, in @ Florence flask, placed over a lamp, to dissolve 
any Oxide of Copper and may be precipitated with the 
Silver ; this alkaline solution will accordingly have a bluc 
tinge. Now filter and precipitate, as before, and pour distilled 
water over the powder to wash away any remnant of Am- 


“| 


moniuret of Copper. If the Silver is now put into a cles 
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crucible and heat be'applied, it may be obtained in a mass, 
either by moulding or otherwise. : 7 

' ‘Toobtain pure Silver from Luna Cornea, or fused Muriate 
of Silver, put into a clean crucible one ounce of this sub- 
stance, and when in a state of fusion, mix with it three 
ounces of Carbonate of Soda, deprived of its water of crys- 
tallization: submit them to a good heat; when the whole 
has been fused, let the mixture cool ; and when cold, let it 
be broken ; the Silver (about six drachms in weight) will be 
found in a metallic state. oe 


Observations. The Persian mode of purifying silver is as follows ;— 
it was related and illustrated in the Laboratory of the Royal Institution, 
by Oostad Muhammed ‘Ali. A eort of basin is made, either by exca- 
vating the ground, or by arranging stones in a circle. This is from nine 
to twelve, or fourteen inches wide, and is incomplete at the side, in one 
place, for the reception of the fuel, which, by its combustion, is to melt 
the metal. ‘I'he fuel consists of two large and long logs of wood, which 
are placed with their ends in the a vache on the edge of the basin. 
These ends are lighted by putting a little burning fuel on them, and then 
the blast from a pair of bellows is directed to, and over the fire, so 
as to direct the flame and heat into the basin, in the manner indeed, of a 
large blow-pipe. Lead, containing silver, or impure silver with lead, 
is then placed in the basin, which being soon melted and heated by the 
flame, is purified as by common cupellation. The litharge is forced off 
to the sides as it is formed, and is either absorbed or lost. As the wood 
burns away before the jet of air, the logs are thrust onwards, until all is 
consumed ; then fresh logs are applied, if necessary, or the procesa is 
stopped, as may be found expedient. 


CVIIN. 
To opTaIn Coromium From Curomic Aci. 


Make a paste of four drams of the dry crystals of Chro- 
mic Acid, eight drams of Charcoal, and four drams of 
Ou. Put the paste into a crucible, and submit it to a con- 
siderable heat. ‘The Oxygen of the acid will, with the Char- 
coal and Oil, form Carbonic Acid, and the metal will be re- 
duced at the bottom of the crucible. Chromium is a brittle 
light metal, of a greyish lustre. 7 


Observation, One of the most important of the ntetalliferous sub- 
stances met with by Doctor Hibbert of Manchester, in his recent tour 
through the Shetland Isles, was that very valuable one the granular 
chromate of iron, which he found in masses of considerable ‘size. This 
mineral, in those countries where it is found in —_— is ge itliy 
to & the chromic acid, which, when united to.the oxide of lead, 
— chrochate of lead, a very beautiful and much esteemed yellow 
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Cix. i : 


To procure ANTIMONY FRoM THE SULPHURET. 

Powder the Sulphuret in an iron-mortar, and eubmit it to 
considerable heat in a crucible, to drive off the Sulphur. 
Then mix it with its own weight of black flux, atid again 
give it a strong heat. A button of Antimony will be found 
at the bottom of the crucible. Pure Antimony shines hke 
Silver. Its specific gravity is 6.800. | 

Observations, Antimony is found, native and combined, ifi : 
countries of Europe. Alloyed with other metals, it forms a part of bell- 
metal, and printers’ types. . Preparations of it are used in. Medicine. « It 
is said, that when mixed with the food of pigs, it not only removes dis- 
ease from these animals, but that it also fattens them. Basil Valeritine, 


a German monk, knowing this circumstance, administered it to some of 
ok ia as in the convent ; but instead of being fattened by it, they 


cx. 
To.runiry Coprer. | 
Pour some diluted Nitric Acid over some filings. of ‘Cop- 
per, in a decanting glass, and make a saturated solution by 
uring in more acid, if required, or putting in more Copper 
if the acid will dissolve it. Now raleaciow tag of Iron, 
until peopiance ceases, and wipe the metallic Copper off 
into the liquid as fast as it is generated. When no more 
will precipitate, allow the liquid to settle, and decant it when 
clear: pour more water on the precipitate to wash it. Now 
put itinto a crucible and submit it to a strong heat. A but- 
ton of very pure Copper will be found at the bottom. A 
similar precipitation may be made from a solution of Sul- 
phate of Copper. | 
Observations. Copper is,procured from its ore in the Isle of Anglesey, 
in the following manner :—The ore is first broken in small pieces, at 
then piled up in heaps bétween two walls, twenty, thirty, or Afty yards 
in length, and covered over with flat stones, which are cementéd tdge- 
ther, The heaps are then set'on fire, and the sulphur is sublimed in 
chimneys made for that purpore, and preserved for sale. These heaps 
continue three or four manths burning, according to their size ; some are 
so large (about two thousand tons in weight) as to require ten months. 
The ore being now reduced in weight, is washed, The water of which 
bpregdh id a solution of sulphate of copper, is precipitated by al] sorts 
Pure copper is generally obtained by using the solution of sulphate of 
7 Ha which is dodged al the sonra peg Sept po in a copper mine. 
s solution is drawn up and poured into pits where all kinds of old ieot 
are4hrown. The iron attracts the sulphuric. acid, and is thus in time 
dissolved ; but a thick crust of copper is first precipitated on 
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it. This is scraped off and fused: the iron is then thrown in again to 
precipitate more. This is repeatedly done until the iron is entirely 
wasted ; that is, dissolved by the sulphuric acid. Precipitation of cop- 
r on iron in the large way, is also practised in Ireland and Hungary. 
The purest copper is always obtained in this way. - 
« Native copper is generally found in Siberia... An entire mass has been 
found in the Brazils, weighing 2,686 pounds. Itis now in Lisboh, A 
large mass was also recently found in the bed of the river Onatanagan, 
in the United States of America. Notwithstanding the number of cop- 
per mines, particularly in Wales, till about the year 11730, most of 
copper and brass utensils for culinary and other p 8 used in this 
country, were imported from Hamburgh and Holland, being procured 
from the manufactories of Germany ; even so late as the year 1750, cope 
‘per tea-kettles, saucepans, and pots of all sizes were imported ‘in large 
quantities ; but through the persevering niin Henny enterprising spirit 
ofonr miners and manufacturers, these imports have become totally un- 
necessary. The discovery of the new copper mines in Derbyshire and 
Wales about the year 1773, contributed to the extension of the manufac- 
ture:in this country; and it is calculated that the annual value of the ex- 
ports of copper and brass is not Jess than 3.500,000]. and that the number 
of persons employed in the different branches and stages of these manu- 
factures is not less than6U00. Que of the richest lodes of copper that has 
been seen for many years past, has lately been discovered in theneighbour- 
hood of Padstow in Cornwall; it is a fine grey ore, three feet thick, and 
worth from 80 to 1001. per fathom, and isonly fifteen feet below the sur- 
face of the earth, while the levels are such as to admit with ease of an 
adit at ‘forty fathoms. Rocks of grey ore are to be seen on the spot, of 
two cwt. each, and worth 401. per ton. Very extensive mines of copper 
have lately been discovered in different parts of Ireland, which bid fair 
to become a source of great wealth to that country. In the county of 
Wicklow, there is an extent of country nearly ten miles in length, (reach- 
ing from. the mountain in which gold has been found, from N. W. to 
§. E.) in -which distinct veins of copper have been discovered. Copper 
ore of a very rich quality has also been discovered in the county of Cn 
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ford. The hills of Allen, of Kills, and of Killmarny contain several value 
able veins. ' | 
- Copper, both in its native and combined states, likewise the ores and 
salts of other metals, may be gratuitously viewed at all times in the great 
Saloon of the British Museum ; where they are arranged in | we cases, 
accoriting to a generic plan, thus Salts of Copper, Salts, of Silwer, Salts 
of Lime, &c. 5c. 5c. The arrangement and magnificence of the.whole, 
whilst they do honour to the science.of the country, feflect. comet credit 
on the judgement of the managers. Specimens of almost all these mie 
nerals, in a state of great perfection, form also an ag aig part of the 
Mineralogical and Geological collections sold by Mr..Mawe, .in, the 
Strand, London. Mr. Mawe is in. possession of a piece of pure native 
gold, partly combined with pieces of silex. This specimen, ‘which he 
ound whilst travelling in the Brazils, is. much worn by rolling wz a river, 
ip ‘for many ages. It contains now, as much pure gold .as may 
coined into 30 guineas. | a “a. 7 
-Gopper exists in considerable abundance jn -nature ; it is found. na- 
tive ; ‘alloyed with other metals ; combined with sy 3 dn the: state 
of oxide ; ard in that of salt. It is not unfreq met with 
native etate, sometimes crystallized in an-arboreecent form, and: some- 
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times in more regular figures. Copper exists native, alloyed with gold 
and silver. The most abundant ores of copper are thé sulphurets, and 
of these there are a considerable variety, exhibiting various colours, and 
. various forms of crystals. In the-state of oxide it has been found in 
Peru of a greenish colour mixed with white sand. In the state of salt, 
copper is combined with the sulphuric and carbonic acids, forming nae 
tive bulphates and carbonates of copper. 


CXI. 
To OBTAIN PURE [Ron FROM Cast Inon. 


Cast Iron is a compound of Iron, Charcoal, and Oxygen. 
To free it from the two latter, the cast Iron must be fused 
with its weight of quick Lime in a strong crucible. It 
should be frequently stirred up. The pure malleable Iron 
will be found at the bottom. ‘The heat must be 150 degrees 
of Wedgewood. The Charcoal or Carbon.of the cast Iron 


combines with the Oxygen of the atmosphere and of the 


Iron, forming Carbonic Acid, which attaches itself to the 
Lime, forming Carbonate of Lime, and thus the pure Iron 
as set free. 


Observations. In the lafge way, the crude or cast iron is introduced 
inte a furnace, where it is melted by the flame of combustibles, which 
is directed to its surface ; and while it is in a state of fusion it is con- 
stantly stirred, that it may be brought uniformly in contact with the 
air. At last it swells, aud gives out a blue flame, and when this is con- 
tinued for about an hour, the iron begins to acquire consistency, and at 
Jast becomes solid. Whilst it is hot, it is removed from the furnace, 
and hammered and rolled by the action of machinery. It is theft pure 
iron, of the specific gravity of 8.000. This is what is ordinarily termed 

re tron, though it really still contains a small portion of carbon. Mr. 

ennings, the patentee of the new Mariner’s Compass, is the ouly chemist 
who has obtained it in the state of absolute purity ; it will not, then, give 
fire when struck with flint. His process is not accurately known. 

Native iron has been found:in many parts of the world. The new 
nation lately discovered by Captain Ross, were in the habit of usin 
knives and spears struck off from an immense piece of native iron, which 
lay on the ground. These instruments, from the uncivilised state of the 

oor inhabitants, were not forged, but struck into something like shape, 

y hammering them with stones.. This proves the iron to be pure. In 
the Petersburgh Museum, there is a piece of native iron, which weighs 
upwards of 1,200 pounds. | 

A mass of native iron was discovered in the Brazils in 1784. It is 
about seven feet long, four wide, and two thick; but of an irregular 
shape. Mr. Murray calculates its weight 14,000 pounds. It exhibited 
a crystalline structure, and was disposed to break in octahedrone, tetra- 
‘hedrons, or the rhomboids formed by their junction. It was magnetic 
by induction, like common iron; and composed of ninety-six parts of 
iron, with four part#of nickel, These masses are supposed to have been 
of meteoric origin. Iron and nickel are always found to be components 
of meteoric stunes, - a i ae ae 
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A mass of native iron, weighing upwards of three thousand pounds, 
discovered several years ago on the banks of Red River in Louisiana, is 
now in the collection of the Historical Society in the New York Insti- 
tution. Its shapeis irregular, inclining to oviform ; its surface deeply 
iudented, and covered by an oxide of iron, and it is much broader at the 
bottom,,where it has rested:on the earth, than at the top, inclining some- 
what in the manner of acone. By several experiments which have been 
made upon different pieces of it, there appears to be a want of unifor- 
mity in its quality, some parts being very malleable and ductile, while 
others possess nearly the hardness of steel. It is susceptible of the 
highest polish, and is said to contain some nickel. This mass of iron was 
found about one hundred miles above Natchitoches, on Red River, on 
one of those rich and extensive prairies so common to that part of the 
country ; and about twelve miles from the banks of the river. 

Iron and copper are both very apt to be scaled by heat, and thereby 

lose greatly in weight. 24 cwt. of pure plate copper will not, when manu- 
factured into tea-kettles, pans, &c. give above 23 cwt. 21 cwt. of bar 
iron will give a ton, when split into rods; but taking into consideration 
all iron and steel wares, from a needle to an anchor, it is estimated 
that 30 cwt. of bar iron will, at an average, yield a ton of wares. 
. 30 cwt. of cast iron is reduced to 20, when it is to be made into wire ; 
and 26 to 22, when it is to be made into bar iron. Steel .suffers much 
Jess loss of weight in being hammered, than iron does. Cast steel does 
not lose above two parts, and bar steel not above 4in 100, when drawn 
into the shape of razors, tiles, &c. | CO 


CXL, 
To REDUCE ZINC FROM ITS OrR&s. 


Mix two ounces of powdered Calamine Stone (which is 
partly an Oxide and partly a Carbonate of Zinc) with an 
ounce and a half of powdered Charcoal and half an ounce of 
quick Lime. Let the mixture be rammed into a ‘crucible, 
and submitted to a strong heat: the metal will be reduced, 
and may be run into amould. Here the Charcoal combines 
with the Oxygen of the Oxide to form Carbonic acid, which 
flies off ; and the Lime at the same time combining with the 
Carbonic acid of the Carbonate, leaves the Zinc in its me- 
tallic state.. 


Observations. Zinc bears a great resemblance to lead; only, that it 
is more hard and sonorous, sid less malleable in the common way of 
working: but a Sheffield manufacturer has lately proved that this metal 
can be drawn into wire, and rolled into sheets of from 24 to 30 inches 
wide, and from 6 to 8 feet long, from which sheets, it is manufactured 
into pipes tor steam, warm air, rain water, and underground conveyance ; 
as well as into pumps, milk bowls, linings for cisterns ani: d#ery great 
Variety of other articles. Zinc does not melt so easily as tifi or lead, but 
more easily than silver or copper. In a degree of beat just sufficient to 
melt it,.it burns away into a kind of grey ash withéut being inflamed ; 
and in & 4 er heat.it burns with a yellowish blue or. flame, 
resolving itself into a white eartb, which is driven off by the violence of 
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the fire-d the combustion, or remains surrounding the burning zine 
like-a piece of cotton wool, This combustion of zinc is as, striking an, 
experiment as any in chemistry, aud it is in the power of any person to 
make it, by sprinkling filings of zinc on a pan of burning charcoal, or on 
a ,.or other piece of iron heated to a white heat ; It is this property 
which renders fine filings of zinc of great use in fire-works, Zinc isa - 
very singular metallic substance; it not only burns when sufficiently 
heated, with a vivid flame, but it yields an inflammable air by solution 
in sulphuric acid and muriate of soda, and even in some of its ores it 
manifests a phosphoric quality. A piece of black jack from Freiburg, 
pens scratched in the dark with the finger nail, emitted a strong white 
ight. 
 Calamine is found in most parts of Europe; we have great plenty of 
it in Somersetshire, Flintshire, Derbyshire, and in many other parts of 
England It is scareely to be distinguished by its i preabeubnl from some 
sorts of lime-stone ; for it has none of the metallic lustre usually apper- 
taining to ores: it differs, however, by its weight from every sort of 
stone ; it being, bulk for bulk, nearly twice as heavy as either flint or lime- 
stone. Before the reign of Elizabeth this mineral was held in very little 
estimation in Great Britain ; and even at so late a period as towards the 
end of the 17th century, it was commonly carried out of the kingdom ae 
ballast by the ships which traded to foreign parts, especially to Holland. 

A very valuable mine of this mineral was some years ago discovered 
at Craven, Yorkshire, where formerly there were copper mines. It is 
found in strata, at the bottom of caverns, about eight fathoms from the 
surface, in some places six feet thick. One of the caverns is one hun- 
dred and four yards, another eighty-four, a third forty yards in length, 
and about fourteen yards wide. Itis supposed to have been sublimed 
by a volcano, as the stones surrounding it have been vitrified. 

Dr. Watson, late Bishop of Landaff, thus describes the distillation of 
zinc per decensum, as performed at the Henham copper works uear 
Bristol. In a circular kind of oven, like a glass-house furnace, there 
were placed six pats about four feet each in height, much resembling 
large oil jars in shape ; into the bottom of each pot was inserted an iron 
tube, Which passed through the floor of the furnace irito a vessel of water. 
The pots were filled with a mixture of calamine and charcoal, and the 
mouth of each was then close stopped with clay. The fire bemg pro- 
perly applied, the metallic vapour of the calamine issued through the 
iron tube, there being no other place through which it could escape, and 
the air being excluded, it did not take fire, but was condensed into very 
small particles in the water, and being remelted was formed into ingots, 
and seut to Birmingham under the name of zinc or spelter. This zine 
will be more or Jess pure, accerding as the calamine is free from, or 
mixed with iron, lead, copper, or other metallic substances. 

Brass is.a compound of zinc‘and copper. As the ancients did not 
know the metal itself, (having never been found native,) they made 
brass and bronze by mixing calamine with charcoal and copper, and pub- 
mitting them to heat. They-supposed, that the changes of colour, sddi- 
tiona) ne eee and greatef durability, were occasioned by a combination 
of Eartl. (oxide) with the copper : they also supposed that the copper 
was thus purged of its impurities. Zinc plates placed alternately with 
copper ones, are used in galvanic troughs. The Chinese use very pure 
hat nade coin, which having holes in the centre, they carry on strings, 

e 8. : 
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Yn the great works where calamine is prepared for the brass makers, 
it is first properly calcined, by which process it loses between a thinl 
and a fourth part of its weight; it is next carefully picked, (the hete- 
rogeneous parts having been rendered more discernible by the action of 
the fire ;) and is then ground to a fine powder: afterwards it is washed 
in.a gentle rill of water, in order to free it as much as possible from 
the earthy particles with which‘ft may be mixed ;—for theee, being t wice 
as light as the particles of the calamine, are carried off from it by the 
watér. It is now ready to be made up for sale. A ton of the crude 
Derbyshire calamige, as dug from the mine, is reduced, by the various 
processes it undergoes before it becomes saleable, to about twelve hun- 
dred weight. 

CXIII. 
IMPROVED MODE OF OBTAINING PorassIum. 
Potassium is obtained by imbedding a wide gun-barrel, 

eighteen inches Jong, in a lute of Stourbridge-clay, an 
putting in a quantity of Potass and Iron-filings, free from 
Impurity: a smaller barrel, eight inches long, is then to be 
inserted in the large one. This small one must be open at 
the. top, and have a small aperture at the bottom for admis- 
sion of the Potassium in a state of vapour as it is sublimed 
from the large barrel: it should also have its upper end an 
inch higher up than the large one, for the convenience of 
withdrawing it when the process is finished. The interstices 
between the tubes should be made air-tight : and the smaller 
one should be plugged with a cork, through which a crooked 
Blase tube containing a globule of Mercury may pass. The 
Mercury will shew by its motion that the apparatus is per- 
fectly air-tight: an iron cap should cover the mouths of 
the baite Is; but should have a perforation in the top for 
transmission of the glass tube containing the Mercury. The 
apparatus may now be plunged into a furnace or blacksmith’s 
forge, and kept in. a white heat for an hour: at the same 
time keeping the part of the barrels not in the fire gaara 
cool, a wrapping the part not luted with linen, whi 
should be kept constantly moist.—On separating the appa- 
ratus, @ greater quantity of Potassium (of a lustre, 
than can be obtained by any other method, will be fou 
within the internal tube. 
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:3Odeerention. The following is a figure of the apparatus" 





4, is the furnace; B, the tube containing potass ; c, the cap of iron to 
ak iber the escape of the potassium ; b, a bent glass tube, having a glo- 
ule of mercury (£) to prevent the escape of potassium in the state of 
vapour: F, fire lute, to prevent the fusion of the metallic tube, c, the 
tube, containing potassium. 
The above-mentioned method for obtaining potassium, was invented by 
the late Mr. Smithson Tennant. 


CXIV. 
To OBTAIN PURE PLATINUM. 


A new method of purifying Platinum has been discovered 
by the Marquis of Ridolfi, calculated to diminish the price 
of that most useful metal. His process is as follows:—Se- 
parate from crude Platina, such foreign bodies as can be 
detected by the eye, and wash the remainder in diluted 
Munriatic Acid. Now fuse it with four times its weight of 
Lead, and throw the melted Alloy into cold water. ‘The 
Alloy is then to be pulverised in an iron mortar, ‘and mixed 
with an equal weight of Sulphur. Now throw the mixture 
into a Hessian crucible, previously heated to whiteness, and 
put on a lid“or cover. Keep the whole in a red heat for ten 
minutes. When cold, a brilliant metallic button, containing 
Platinum, Lead, and. Sulphur, will be found under the 
scoris.. To this, add a little more Lead and fuse again, 
The Sulpbur will now separate from the scoriz, and an 
Alloy of Piitinum -and Lead will be fotthd at the bottom. 
Heat this bytton to ‘whiteness, and in this state, strike it 
on.an anvil with a hot hammer, till the whéle-of the’ Lead. 
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Observations, . Platinum thus prepared, is malleable and ductile, like 
‘the best platinum obtained by more expensive processes. Its specific 
gravity is 22.630. On account of its impenetrability to acids in general, 
platinum vessels are used in the manufacture of sulphuric acid ; also for 
many purposes in the chemical Laboratory. From its great infusibi- 
lity, it 2s used in making the touch holes aud flash pans of fire arms. 


It is presumed that the oncgar ss expe eens will sufficiently exem- 
plify the mode of reducing metals frem their ores and other combmations. 

urther experiments on this subject would be superfluous. A list of 
the metals with the degrees at which they melt, will be found in the 
Chapter On the Expansion of Bodies by Heat. 


CHARACTERISTIC PROPERTIES OF SELENIUM. 


A new substance has been discovered by M. Berzelius, which has 
the properties of a metal, combined with those of sulphur, to so great a 
degree, that it might be supposed to be a new species of sulphur. In 
its reguline state, it has a brilliant metallic lustre on the external sur- 
face, with a tinge of red: the fracture is vitreous like that of sulphur, 
but with a very brilliant lustre, of a grey cclour. At the temperature 
of boiling water it is softened, and at a higher temperature it melts ;: it 
may be distilled at a temperature approaching to that of boiling mercury. 
Its gas, with which the heated part of the vessel may be filled, is yellow 
exactly like that of sulphur. If it be sublimed in a large vessel, it is 
deposited in the form of flowers, of the colour of cinnabar, which are not, 
however, in the state of an oxide. During its cooling, it preserves for 
some time a certain degree of fluidity, so that it may be moulded be- 
tween the fingers, and be drawn into threads. The threads, when 
drawn out to a great degree of fineness, if held between the eve and the 
light, are transparent, and of a ruby colour; while, by reflected Jight, 
they exhibit a brilliant metallic lustre. Its analogy to tellurium has 
induced him to give it the name of sgLeNniuM. 

It combines with metals, and generally produces a reddish flame. 
The alloys have commonly a grey colour, and a metallic Justre. The 
selenuret of potassium dissolves in water withuut evolving any gas, and 
produces a fluid of a red colour, which has the taste of hydrosulphuret 
of potass. If diluted muriatic acid be poured upon the selenuret of po- 
tassium, a selenuretted hydrogen gas is disengaged, which is soluble in 
water, and precipitates all metallic solutions, even those of zinc and iron. 
The gas has the odour of sulphuretted hydrogen gas, when it is diluted 
with air: but, if it be breathed less diluted, it produces a painful sensa- 
tion in the nose, and a violent inflammation, ending in catarrh, which 
continues for a considerable length of time. : 

Selenium combines with the alkalies, both in the humid way and by 
fusion: these combinations are red. The selenurets of barytcs and of 
lime are also red, buf*they are insoluble. It also dissolves i: melted 
wax, and in the fat oils: the solutions are red, but have no hepatic odour. 
There exist also hydroselenurets of the alkalies and of the.¢afths. Sele- 







nium may be dissolved in nitric acid by the assistance of heat: the solu- 
tion, when evapérateg'and sublimed, yields a mass erystallized in needies, 
which ia 8. prett ig acid: it has.a = acil ‘flavour, and ferms 
specific calts wi ies, earths, and metallic oxides. The: eeleuia 
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a4 Ys soluble fi: water and in alcohol: its combinations With potass anc 
amionia are deliquescent: the latter is decompises ‘by fire, Water is 
given out, and the selenium is reduced. The selenates ‘of batytes and 
_of litne are solubie in water. The selenic acid, mixed with miriatic 
atid, is decomposed by zine, and the selenium is precipitated in the form 
of a red powder. By sulphuretted hydrogen gas an orange-yellow -pre- 
cipitate is thrown down. | 
CorsicauRuM. 
A new mineral earth has been lately found in Corsica, thought to be 
impregnated with particles of gold. By chemical operation, vases have 
been made of it, for table services, and it is found to vie in colour and 
lustre, with the finest vermillion. The name of Corsicaurum has been 
given to it ;-it has the property of not discolouring white stuffs, which 
is not always the case with gold, the most purified and refined. | 


cxy. 
PREPARATION OF CHARCOAL, | 


Charcoal is usually obtained for chemical purposes, by 
burning pieces of wood in barrel crucibles. the Charcoal 
is to. be well protected from the action of the air by clay and 
sand, with which the mouth must be covered. The longer 
it is kept hot, the better, as a greater proportion of foreign 
matters will be thus expelled. When made, the Charcoal 
should be preserved in ground stoppered bottles, to prevent 
an absorption of air. , 

Te prepare very pure Charcoal, cut a Laie of hard oak 
into gl about half an inch thick, and then into cubes or 


dice. Put about two J 
or three dora hi U—_—_—_—_—————— 


these dice into an 
earthen retort of the 
annexed figure ; and 
submit them to a 
strong heat in a fur- 
nace, <A considerable quantity of volatile matter will come 
over; and this will be the case until the wood is compiectely 
charred. Piss the volatile agi has ceased he come avers 
stop up the opening in the retort by a piece of paper, then 
take off the cn aad ut it, stil stapped ay ma cool 
place. When cold, withdraw the paper, and let the Char- 
caal cubes fal] into a wide-mouthec bottle which has a glass 
stapper. “Take care when taking any out, not to leave the 





stopper out for moré than. two or three | 
_ Gheervations. . The indestructibility of charcoal is‘“well known. Wil- 
lich mays :that there still exists pee in thedays of 


Caesar, which is in 90 complete a state, that the wheat may be distin- 
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guished from the rye. . The Bishop of Landaff, in his Chemical Essays 
relates that the beams of the theatre at Herculaneum were conver 
into chareeal by the lava which overflowed that city; and during the 
lapse of seventeen hundred years the charcoal has remained as entire as 
if it had been formed but yesterday. The incorruptibility of charcoal 
was known in the most ancient times ; the famous temple at Ephesus. 
was built upon wooden piles, which had been charred on the outside to 
preserve them ; and Dr. Robinson states, that about the middle of the 
48th century, a quantity of oaken stakes ‘were found in the bed of the 
Thames, in the very spot where Tacitus says that the Britons fixed.a 
vast.number of such stakes, to prevent the passage of Julius Cesar and 
his army. They were charred to a considerable depth, retained their 
form completely, and were firm at the heart. 

It appears strange, that two substances so dissimilar as charcoal and 
the purest diamond, should be in every thing but external appearance, 
precisely the same. Newton suspected this, and Lavoisier in 1772, 
proved the combustibility of the diamond. In the Philosophical Trans- 
actions for 1797, is related Mr. Smithson Tennant’s process for proving 
‘the identity of the two substances. He says; “ It will appear from 
the following experiments, that the diamond consists entirely of char- 
coal, differing from the usual state of that substance only by its 
crystallized form. From the extreme hardness of the diamond, a 
stronger degree of heat is required to inflame it, when exposed merely 
to air, than can easily be applied in close vessels, except by means of a 
strong burning lens ; but with nitre its combustion may be effected in 
a moderate heat. ‘l'o expose it to the action of heated uitre free from 
extraneous matters, a tube of gold was procured, which by having one 
end closed, might serve the purpose of a retort, a glass tube being 
to the open end for collecting the gas produced. To be certain that the 
gold vessel was perfectly closed, and that it did not contain any unper- 
ceived impurities which could occasion the production of fixed ajr, some 
nitre was heated in it till it had become alkaline, and afterwards dissolved 
out by water ; but the solution was perfectly free from fixed air, as it 
did not affect the transparency of lime-water. When the diamond was 
destroyed in the gold vessel by nitre, the substance which remained pre- 
cipitated lime trom lime-water, and with acids afforded nitrous and fixed 
air; and it appeared solely to consist of nitre partly decomposed, and of 
aerated alkali. 

in order to estimate the quantity of fixed air which might be obtained 
fromm a given weight of diamonds, 2} grs. of small diamonds were weighed 
with great accuracy, and being put into the tube with } oz. of nitre, 
were kept in a strong red heat for about an hour and a half. The heat 
peg Ee increased, the nitre was in some degree rendered alka- 
line before the diamond began to be inflamed, by which miéans almost 
all the fixed air was retained by the alkali of the nitre. The air which. 
came over was produced by the decomposition of the nitre, and contained 
80 little fixed air as to occasion only a very slight precipitation from 
lime-water. After the tube had cooled, the alkaline matter contained 
in it was dissolved in water, and the whole of the diamonds were found 
to have been destro As an acid would disengage nitegué air from 
this solution as well as the fixed air, the quantity of the latter could not. 
in that manner be accurately determined. 

To obviate this intonveuience,. the fixed air was made to unite with 
calcareous earth, by pouring into the alkaline solution a sufficient quan- 
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tity of a saturated solution of marble in marine acid. The vessel whic. 
contained them being closed, was left undisturbed till the precipitate 
had fallen to the bottom, the solution having been preroualy heated 
that it might subside more perfectly. The clear liquor being found, by 
yoeans of lnie-waler. to be quite free from fixed air, was carefully poured 
off from the calcareous precipitate.* The vessel used on this occasion 
wasa glass globe, having a tube annexed to it, that the quantity of the 
fixed dr might be more accurately measured. After as much quick- 
silver had been poured into the glass globe containing calcareous preci- 

itate as was necessary to fill it, it was inverted in a vessel of the same 

uid. Some marine acid being then made to pass up into it, the fixed 
air was expelled from the calcareous earth ; and in this experiment, (in 
which 24 grs. of diamonds had been employed,) occupied the space of a 
little more than 10.1 oz. of water. The temperature of the room when 
the air was measured, was at 55°, and the barometer stood at about 
29.8 inches. 

From another experiment made in a similar manner with 1 gr. and a 
half of diamonds, the air obtained occupied the space of 6.18 oz, of water, 
according to which proportion the bulk of the fixed air from 2 and 4 gr. 
would have been equal to 10.3 oz. 

The quantity of fixed air thus produced by the diamond, does not 
differ much from that which, according to M. Lavoisier, might be ob- 
tained from an eoual weight of charcoal.” : 

In addition, Morveau burnt diamonds in oxygen gas, by means of a 
lens ; and obtained no product of combustion save carbonic acid gas. 
He also converted soft iron into steel, (carburet of iron,) by cementing 
it with the diamond. To effect this, he secured a diamond with some 
tilings of iron, in the centre of a piece of soft iron, and putting in an iron 
stopper. ‘Fhe whole properly enclosed in a crucible was exposed to the 
heat of a blast furnace, by which the diamond disappeared, and the me= 
tal was fused, aud converted into a smull mass or button of cast steel. 

The onlr perceptible difference between diamond and charcoal, (exe 
cept those of form, texture, and colour.) is, that the latter contains a 
small portion of hydrogen: and the great inflammability of charcoal in 
comparison with diamond, must be owing to its want of compactness. 

Fourcroy states that diamonds are usually found in an ochreous yellow 
earth, under rocks of grit stone; they are likewise found setachad in 
torrents, which have carried them from their beds. They are seldom 
found above a certain size. ‘I'he sovereigns of India reserve the largest, 
in order that the price of this article may uot fall. Diamonds have no 
brilliancy when dug out of the earth, but are covered with an earthy 
cruast.. 

When washed, they exhibit a sort of phosphoric or vitreous surface, 
which they preserve until polished. Mr. Mawe found several in the 
Braziis of variuus sizes. Some of these, of the size of filberts, may be 
seen at his repository in the Strand. Though rather opaque, they are of 
great use in the state of powder for polishipg gems. 





_® Jf much water had remained, a considerable portion of the fixed alr 
would have been absorbed by ji, But by the same method as that de- 
scribed above, I ‘observed, that as much fixed air might be obtained from 
seolitlon of mineral alkali; as by adding an acid to'an equal quantity 
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CXVI. 
To onTaIn PuosrHorus. 


Put half a pound of pulverised Phosphoric acid into an 
earthen retort with the same quantity of Charcoal, previously 
mixed together: the beak of the retort must be a long one, 
and is to be immersed in a basin of cold Water. Place the 
retort in a furnace, gradually heated, by putting in a small 
portion of fuel at first, and by adding more, until at last a 
white heat is obtained. Here the Phosphoric Acid will be 
decomposed, giving out its Oxygen to the Charcoal, which 
is thus converted into Carbonic Acid Gas: this Gas ascends 
through the Water, and as it contains minute portions of 
Phosphorus, (particularly if the distillation be rapid,) com- 
bustion will take place as it arises from the surface of the 
Water. The Phosphorus will come over in a fluid state, 
and will fall down in congealed drops to the bottom of the 
basin. When these, and the Gas, cease to come over, sepa- 
rate the apparatus, and examine the neck whether any Phos- 
eae adheres to its internal surface: this is to be removed 
»y plunging it into hot Water. All the Phosphoric drops 
may be afterwards brought to unite, by heating them in a 
vessel of Water. It is then to be preserved in stopped phials 
containing Water. 


Observations, The process recommended by Fourcroy and Vauque- 
lin, is as follows. Take a quantity of burnt bones, and reduce them to 
owder. Put 100 parts of this powder into a porcelain or stone-ware 
yuson, and dilute it with four times its weight of water. Forty parts of 
sulphuric acid are then to be added in small portions, taking care to stir 
the mixture after the addition of each portion. A violent effervescence 
takes place, and a great quantity of air is disengaged. Let the mixture 
remain for twenty-four hours, stirring it occasionally, to expose every 
part of the powder to the action of the acid. The burnt bones consist of 
the phosphoric acid and lime ; but the sulphuric acid has a greater affi- 
uity for the lime than the phosphoric acid. ‘The action of the sulphuric 
acid uniting with the lime, and the separation of the phosphoric acid, 
occasion the effervescence. ‘he sulphuric acid and the lime combine 
together, being insoluble, and fall to the bottom. 
ow pour the whole mixture on a cloth filter, so that the liquid part, 
which is to be received in a porcelain vessel, may pass through. A white 
powder, which is the insoluble sulphate of lime, remains on the filter. 
After this has been repeatedly washed with water, it may be thrown 
away; but the water is to be added to that part of the liquid which 
passed through the filter. Take a solution of agetate of in water, 
and fay it gradually into the ne in the poreglain bagon. A white 
powder falls to the bottom, and the acetate. of lead must be added se long: 
as any precipitation takes place. The whole is.agein to be payred upor: 
_ ai and the white powder which remains is to be well washed and 
ried. | 
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... ‘Phe dried pawder is then to be mjxed with one-sixth of its weight.of 
chai vey peed Put this wiixttire into an earthenware fetort and 
‘place it in a sand bath, with the beak plunged into’ vessel of: water. 

Apply heat, and let it be gradually increased, till the retort becomes red 
Dot. As the heat increases, air-bubbles rush in abundance through the 

_ Deak of the retort, some of which are inflamed when they come in con- 
tact with the air at the surface of the water. A substance at last drops 
out similar to melted wax, which congeals under the water.. This ‘is 
phosphorus. 

To have it quite pure, melt it in warm water, and strain it several 
times through a piece of shamoy leather under the surface of the water. 
To mould it into sticks, take a glass funnel with a long tube, which 
must be stopped with a cork. Fill it with water, and Lk the phospho- 
rvs into it. Immerse the funnel in boiling water, and when the phos- 
phorus is melted, and flows into the tube of the funnel, plunge it into 
old water ; and when the phosphorus has become solid, remove the cork, 
and push the phosphorus Nei the mould with a piece of wood. Thus 
prepared, it must be preserved in close vessels, containing pure water. 

hen phosphorus is perfectly pure, it is semi-transparent, and has 
the consistence of wax. I[¢ is so soft, that it may be cut with a knife. 
Its specific gravity is from 1.77 to 2.03. It has an acrid and disagree- 
able taste, and a peculiar smell, somewhat resembling garlic. 

When a stick of = are is broken, it exhibits some appearance 
of crystallization. e crystals are needle shaped, or long octahedrons ; 
but to obtain them in their most perfect state, the surface of the phos- 

horus, just when it becomes solid, should be pierced, that the internal 
figuid phosphorus may flow out, and leave a cavity for their formation. 

When phosphorus is exposed to the light, it becomes of a reddish eo- 
Jour, which appears to be an incipient combustion. It is therefore ne- 
cessary to preserve it in a dark place. At the temperature of 99° it be- 
comes liquid, and if air be entirely excluded, it evaporates at 219° and 
boils at 554°. At the temperature of 43° or 44°, it gives out a white 
smoke, and is luminous in the dark. This is a slow combustion of the 

‘phosphorus, which becomes more rapid as the temperature is raised. 

hen phosphorus is heated to the temperature of 148° it takes fire, 
burns with a bright flame, and gives out agreat quantity of white smoke. 
slaty oat hy enters into combination with oxygen, nitrogen, hydrogen, 
and carbon. 





CXVII, 
PREPARATION OF Boron. 


Mix together in a glass-tube, two parts of Potassium and 
one of Boracic Acid, which has been previously melted and 
powdered : submit the tube to a gradual heat, until it attains 
', to the ase gear 800° Fahr. .when the composition be- 
- €eraing red. hot, the combination of the Oxygen of the Bo- 

racic Acid with the Potassium will be perfect, and the Boron 
_,left free. When the tube is cold, the whole is to be washed 
,Out with W ater, and placed in-a wine-glays or other’ proper 
<ReOeaver: Muriatic. Acid is then. tocbe. poured into jt, until 
the newly-formed Potass is. . The whole. ahe 
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liquid is then.to be placed upon a muslin filter, on a ribbed 
funnel. Thé Salt, (which is a solution of Muriate of Potass,) 
will filter through, and leave the Boron, which requires to 
have some more Water passed through it, in order to wash 
off any remnant of the saline solution. When the Boron is 
taken off, it may be-gradually dried in a watch-glass. 


Observation. The solution of muriate of potass is to be kept for eva~ 
poration, and the formation of a solid salt, which may be of use in fur- 
ther experiments. 

CXVIII. 
To procure loprnx, 

Digest eight ounces of pulverized Kelp in a quart of Water, 
and filter it through Paper. Evvaporate it by a gentle heat, 
in a Wedgewood’s vessel, the Muriate of Soda will be 
formed into erystals at the bottom. Mix four ounces of 
Sulphuric Acid with the uncrystallized solution; and boil 
it for about five minutes: next re this mixture into a tu- 
bulated retort with four ounces of the black Oxide of Manga- 


nese, and place 
the whole over 
a lamp; let a 
receiver be at- 
tached to it, ac- 
cording to the 
annexed figure. 
(a, the stand ; 
6, retort; c, re- 
ceiver; d, lamp; 
e, stand for re- 
ceiver ; 7, tubu- 
lure of retort ; 
g, beak of re- 
tort where it 


enters the receiver; h, tubulure of receiver.) The Iodine 
will soon rise in the form of a violet-coloured vapour, and 
be condensed on the sides of the receiver in dark shinin 
spiculse, something like Plumbago. Preserve it in.a phial, 
having a ground stopper. 
ee. ations. Yodine was discovered in Paris, by a saltpetre manu- 
‘Sie who obsetved a rapid corrosion of his metal pats ft preparing 
( t sorts of seaeweeds, which he used in making carbonate of sdda. 
, os is the improved method ef obtaining iodine, as described 
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“ We reduce the rough kelp to powder, and pass it threngh a hair sieve ; 
when it is not dry enough to be pulverised, we pound # well in a.mor-" 
tar with water and make it boil for half an hour, aA | it continually 
with an iron spatula ; we then filter the mixture, and set it to evaporate, 
taking care to lift up with a skimmer the salts, a certain quaniey of 
which the hot lye allows to be deposited. If evaporated till crystalli- 
zation takes place by cooling, the salts become confounded, and a great 
deal of iodate remains adhering to the crystals. 
- The crystals, however weak may have been the lye in which they are 
formed, are always impregnated with iodate, which isin a state of such 
strong combination, that these crystals, although perfectly dried, redden 
strongly with sulphuric acid. It is better, therefore, to allow the salt to 
be deposited in the -hot lye, where the muriates are not much more so- 
juble than in the cold one, and where the iodate remains a much longer 
time in solution. The salt on being separated from the lye, and while it 
is still hot, should ‘be spread on a hair-sieve, where it may dry itself. 
When about half of the salt has been- dried, it is put aside in order to 
be afterwards pulverised and washed. The evaporation is continued 
with the same precaution—that is to say, removing the salt in propor- 
tion as the crystals are formed, until it ceases to form any more. The 
lye is then united with the drain water, and evaporated to dryness. A 
single lixiviation will then suffice to exhaust the kelp of its salt. 

We would advise thit this salt should not be thrown away, (as there 
still adheres to it a great deal of iodate,) until it has becn passed through 
a hot funnel. As the first crystallizations of this salt redden with sul- 
phuric acid as much as the last, they equally contain iodate, which it is 
necessary to separate. For this purpuse the salt is well shaken in large 
glass funnels ; and by little and little, warm water is passed through it, 
trying at each washing whether the salt continues to redden with sul- 
phuric acid. 

The residue of the lye evaporated to dryness gets soon damp in the 
air. It is necessary, therefore, to preserve it in flasks well corked, if the 
iodine is not immediately wanted: when the latter is the case, the resi- 
due is iy into an earthen pan, and pounded continually, incorporating 
with it by instillation concentrated sulphuric acid ;~—we say by instillation, 
for if a drop of acid rests on the place where it falis, a spot of iodine is 
soon manifested, and a degree of heat developed which it is of impor- 
tance toavoid, . : 

When enough of acid has been added to decompose the muriate and 
the iodate, the mixture is transferred to a glass or earthen alembic in 
order to be distilled. The heat at first being moderate, ought not to be 
carried to that degree of ebullition that no more muriatic acid is seen to 
pass, otherwise the iodine, which at that temperature instantly evapo- 
rates, may be in part dissolved by that acid. 

' After iodine has ceased to be disengaged, in order to try if the residue 
is exhausted, a new quantity of sulphuric acid is poured upon it while 
it is still hot ; if at the moment of contact a white vapour without any 
‘tinge of red arises, it is a proof that the iodine is all Miesisa eds This 
white vapour is produced by an acid substance, in which we have re= 
coguized the following properties :—It does not dissylve iodine ; it pose 
seases a flavour similar to that of dilute sulphuric acid ; it gives no pre- 
cipitate with muriate of barytes, but with ujtrate of silver and the oxy- 
muriate of mercury it does (the latter precipitate of a pale red colour) ; 


aud fills the atmosphere with the odour of chlorine. 
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_ The soda with which we have experimented was of the species known 
Im cOmmerce under the name of common soda of Fecamp. The pieces 
“recently broken‘presented in their fracture a bluish gray colour Mey 

were besprinkled with opaque white crystalline knots; the parts which 

had been exposed to the contact of the air were humid, of a black co- 
lour, and contained also knots of salt. Their lye gave about a fourth of 
their weight in saline products, but no sub-carbonate of soda. The 
water of a first coftd washing contained muriate of lime, aid the lye ob- 
tained by boiling contained muriate of magnesia. The former muriate 
was tio longer to be found in the lye, having been decomposed by the 
sulphate of soda. Common soda preserved for thirty yeare, and which 
after being damp was completely dried, did not yield less. iodine than 
kelp newly bought. ts 

We made an experiment on the volatility of iodine in air: five grains 
of crystal were placed in the morning on the reverse of a cup ;—towards 
evening, a great part had been already dissipated ; and next morning 
the whol. had disappeared. The ternperature of the apartment varied 
from 8° to 10° R.,* and the odour of chlorine continued for several days. 

‘Two grains of iodine ‘sg in the palm of the hand, dissipated in less 
than twelve minutes ; the spot remained much longer. 


CXIX. 
To oprain Pure Lime. 


Alth. ugh this substance in its purest state is still an 
oxide, it may not be improper to rank it, and similar sub- 
stances, with metals, dc. of whose simple nature, chemists 
are not, in gencral, without some doubt.—To obtain pure 
Lime, fill a large crucible half full, with Carbonate of Lime 
(chalk), and expose it to a very great heat in a clear fire. 
When the contents of the crucible appear red hot, the cal- 
cination is complete. When the crucible is taken from the 
fire, it is to be covered with a lid to prevent the access ef 
air and Carbonic acid. When sufficiently cold to be han- 
dled, put the Lime into well stopped phials for use. ‘That 
Lime is pure, which does not nae when diluted Acids 
are poured over it. 

CXx. 
To PREPARE ALUMINE. 


To a solution of Sulphate of Alumine (Alum) in water, 
add a solution of pure Soda, as long as a white er igor 
falls down. Here the Sulphuric Acid combines with the 
Soda, leaving the Alumine free. Dry this precipitate 
quickly, and preserve it ina phial. 


Observations. Pure Magnesia, Potass, Soda, Strontig, &c. may all 





© About 40° of Fabrepheit. 
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be obtained in a similar way, by precipitating them by another earth or 
Alkali from their Carbonates ; or the Carbonates may be treated in the 
same way as directed for the Carbonate of Lime, in Experiment 119. 

Pure Potass is obtained from the Carbonate, or what is generally 
known by the names of Potash and Pearl-ash. It was lately announced 
in the philosophical journals, that in France, potass has been obtained 
in great quantities from potatoe stalks, by burning. In order to put 
this to the test of experiment, Sir John Hay, Bart. and Dr. Mac Cul- 
loch made a trial on a large scale, and found that the quantity of potass 
was so small, that no person could be remunerated by it, for the trouble 
of the process. Messrs. Taylor of Queensferry, by desire of Sir John 
Hay, made an experiment on the produce of two acres of potatoe 
stalks, which yielded. 2 casks of ashes, weighing 2 cwt. 23 lb. these 
produced of soluble substance, only 36lb. containing a great deal of 
muriate of potass and sulphate of potass. The value of this produce 
was net more than 2d. per lb. or 6s. in all; and on twelve acres of 
their own, they had a similar result. Pearl-ash can never be obtained in 
quantity sufficient to pay for the operation of its extraction, except in 
countries where the growth of wood is so great as to be an incumbrance. 
Accordingly, in America, before the land in many places can be culti- 
vated, it is necessary to cut down the forests. The wood is burnt on 
the spot to save the trouble and expence of moving ; consequently the 
‘production of potash is a clear gain. No doubt potash might be made 
with advan in England by burning brushwood and useless shrubs in 
heaps, in a dry state, and lixiviating the ashes. 

Pure Soda is obtained from the crystallized carbonate, which is pre- 
ei by lixiviating Barilla or kelp, the products of the combustion of 

a weeds. ‘The weeds laid in heaps on the sea shore are dried, and set 
on fire; after burning for several days, the barilla or kelp is found in pits 
prepared for its reception. The kelp shores in the Orkney Isles are 
generally very productive; the whole annual produce is estimated 
at £80,000, the price being about £18 per ton. It is a aingular fact, 
that the sea weed on the shores of one gentleman's estate, when made 
into kelp, produces no less than £2000 per annum, while the rest of the 
property for agricultural purposes, does not produce more than £1000. 

. Hermbstead has discovered that potass, lime, barytes, and 
strontian are not fixed bodies, but are volatalized at various tempera- 
tures ; and some of them in a small degree even at the common tempe- 
rature of the atmosphere. 
a 


_ Lithion—~A new alkali has been discovered in a mineral lately found 
in the mine of Uten, in Sweden. This mineral consists of 80 parts of 
silex, 17 of alumipe, and 3 of the new alkali. It is said that spodu- 
mene contains Sper cent of it, as does another mineral from Uten, 
called crystallized lepidalite, which also contains boracic acid, silex 
apd alumine. This alkali is ‘distinguished by Berzelius from the oid 
overs; 1. By. the fusibility of its salts ; the liquefaction of its sulphate 
and muriate before they arrive at a red heat, and of the carbonate at the 
moment when it begins to become red; 2. By its muriate,:which is 
deliquescent, like the muriate of lime; 8. By its carbonate, which does 
uot. readily dissolve in water ; but to which it ermmunicates precisely the 
seme-tasie.as the other. alkalies: the carbon$: when raised to a sed 
heat in a platinum crucible, attacks the platirum as if nitrate of soda 
or potass had been employed ; 4. By its great capability of saturating 
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acids, in which it even surpasses magnesia. It has been denominated 
lithion, to indicate that it has been discovered in the mineral pa Sr 
Lithion may also be obtained very readily by fusing the mineral with 
potass, dissolving the whole in muriatic acid, evaporating to dryness, 
and digesting in alcohol : the muriate of lithion being very soluble in that 
fluid, is taken up, whilst the other salts remain, and by a second eva- 
poration and solution, may be obtained perfectly pure, or alkalescent. 
The muriate is itself a very characteristic ealt of the alkali. It may 
easily be decomposed by carbonate of silver, and the carbonate treated 
with lime yields pure lithion. 

Placed in the voltaic circuit, Sir H. Davy shewed that it was decom- 
posed with the same phenomena as the other alkalies. A portion of its 
carbonate being fused in a platinum capsule, the platinum was rendered 
positive and on a negative wire being brought to the upper surface, the 
alkali decomposed with bright scintillations, and the reduced metal being 
separated, afterwards burnt. The small particles which remained a 
few moments before they were reconverted into alkali and allowed s 
short examination, were of a white colour, and very similar to sodium. 
A globule of quicksilver made negative, and brought into contact with 
the alkaline salt, soon beeame an amalgam of lithion, and had gained 
the power of acting on water, and evolving hydrogen. An alkaline solu- 
tion was the result. 

Since the discovery of the above mentioned alkali, chemists have 
been assiduously engaged in examining other substances, particularly 
vegetable ones. The following analytical and characteristic particulars 
demand our attention. 

Cantharidin.—A peculiar substance called Cantharidin was found by 
Robiquet in the Meloé vesicotorius, and is supposed to be the peculiar 
matter which produces vesication. The power of blistering is known 
to belong in an eminent degree to the Lytta vittata, or potato fly, so 
common in North America; and some American physicians suppoee 
that its vesicatory powers are even greater than those of the Spanish fly. 
In order to ascertain if this fly contained cantharidin, Dr. Dana di- 
gested @1 10 grains of the potato fly for several days, and, after a series 
of operations, he obtained a number of minute crystalline plates, which, 
when washed in alcohol, and dried, were white and pearly. When 
placed on the tender skin between the fingers, they soon excited itching, 
and produced redness; but vesication did not take place, from 
very minute quantity which was used. 

Strychnine-—M. M. Pelletier and Caventou, whilst analysing the 
voinica nut, and the bean of St. Eustacia, have extracted from these 
two seeds a substance to which they owe their action on the animal eco 
nomy. Strychnine is best obtained from St. Ignatius’s bean, though it is 

by some other substances. These seeds are to be reduced to 

powder by a rasp, and pa. Sei in ether; by which a thick, oily sub- 
stance, of a faint, colour, is obtained, which is transparent when 
‘fluid. The ether Gatne withdrawn, the mass is to be treated with 
alcohol, until all has been extrécted that is soluble in that ‘menstruum ; 
this solution is to be filtered cold, and then evaporated, when it leaves a 
brownish-yellow bitter substance, soluble in water and in alcohol. Both 
this substance and the oil, have a very powerfulaction on animals, similar 
to that of the bean itself, due tothe strychnine contained inthem. To 
obtain the Jatter substance pure, a strong aqueous solution of the yellow 
bitter matter is ta be with a solution of- potass ;.a precipitate falle, 
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which, when washed in cold water, is white, chrystalline, and extremely 
bitter. If not perfectly pure, it may be rendered so by solution in acetic 
or muriatic acid, and re-precipitation by potass or magnesia; if the 
latter is used, the strychnine may be taken up from it by alcohol. 
Strychnine may be obtained also from the vomica nut, by infusing it in 
alcohol, and precipitating the clear solution by sub-acetate of lead in 
excess. Strychnine is soluble in alcohol, but nearly insoluble in water. 
At the temperature of 50° Fahrenheit, it requires above 6,000 parts for 
its solution: boiling water dissolves a 2,500th part. Its taste is so 
powerful, that a solution, containing the six-hundred-thousandth part, 
possesses it in a very marked degree. It changes to blue, vegetable 
colours that have heen reddened by acids, and forms neutral salts with 
the acids. It may be obtained crystallized in minute quadrangular 
prisms, terminated by low quadrangular pyramids, from a solution in 
alcohol, containing a little water, by allowing it to crystallize sponta- 
neously. Ithas nosmell. It acts violently on the animal system. It is 
neither fusible nor volatile, but is decomposed at the temperature of 
boiling oi] into products, consisting of oxygen, hydrogen, and carbon. 

| Elatine.—Dr. Paris has discovered in the plant Afemordica Elaterzum 
a new vegetable principle, which acts more violently upon the human 
body than arsenic. It is lodged only in the juice round the seeds, and 
exists in such a small quantity, that Dr. Clutterbuck obtained only six 
grains from forty cucumbers ; and even of this fecula, although the 
eighth part of a grain will purge violently, yet not more than one tenth 
of that quantity of this virulent substance possesses any active virtues. 
To this active principle he gives the name of Elatine. The following, 
according to Dr. Paris, is the compusition of elaterium. 


Water - - - - - - 4 
Extractive, - - = - - - 36 
Fecula, ° _ - - - = 28 
Gluten, - - . - ~ - 5 
Woody matter, - - - ~ - 25 
Elatine, - - - es 2 12 
Bitter Principle, - - - § 

100 


The bitter principle in elateri is very distinct from its extractive 
matter. The solution of the elatine and bitter principle being diluted, 
and swallowed, produced only an increase of appetite, while the solution 
of the extractive matter produced no effect whatever. 

Delphine.—Delphine, another of these alkaline salts, was obtained by 
M. M. Lasseigne and Fer -uelie, from the seeds of staves-acre, Delphinum 
siaphisagria. The seeds deprived of their husks and rinds, are boiled 
in a smal] quantity of distilled water ; then pressed in a cloth, and the 
decoction filtered and then boiled for afew minutes with pure magnesia ; 
it must now be refiltered, and the residuum lef! on the filter ; when well 
wasted it is boiled with highly rectified alcoh«!, which dissolvgs the 
alkali, and by evaporation, it is obtained as a white pulverulent sub- 
stance, presenting a few crystalline points. It dissolves in a small 
quantity in water, but very readily in alcohol. With the acids it forms 
neutral salts, which are very soluble. Delphine is crystalline whilst wet, 
but becomes Opaque by expusyre to air. Its taste is bitter and acrid. When 
heated it melts ; and on cooling, becomes hard. and brittle like resin. If 
heated more highly it blackenis, and is decomposed. Water dissolves a 
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very small portion of it. Alcohol and ether dissolve it very readily. 

- The aicoholic solution renders syrup of violets green, and restores the 
blue tint of litmus, reddened by an acid. It forms neutral salts.with 
the acids, which are very soluble; the alkalies precipitate the delphine 
in a white gelatinous state, like alumine. 

Brucine.—Another alkali has been lately discovered, to which the 
name of hructne has been given, from Mr. Bruce, the Abyssinian tra- 
veller having first made known the tree, the false Angustura, or Brucea 
antidysentericus ; from the bark of which, the new alkaline substance is 
obtained. The crystals of brucine,, when obtained by slow evapora- 
tion, are oblique prisms, the bases of which are parallelograms. When 
deposited from a saturated solution in boiling water by cooling, itis in 
bulky plates, somewhat similar to boracic acid in appearance. When 
in this state, the water may be forced out of it by compression. It is 
soluble in 500 times its weight of boiling water, and 850 times its 
weight of cold water. Its taste is exceedingly bitter and acrid, and 
continues long in the mouth. Given in doses of a few grains, it is poi- 
gonous, and acts upon animals in the same way as strychnine. It is 
not altered by exposure to air; it may be melted by heat at a little 
above 212°, without decompocition, and thus appears like wax. When 
exposed to a strong heat it is decomposed. It combines with the acids, 
and forms neutral and biesalts. All these salts easily crystallize. 

The action of brucine on the animal system is analagous to that of 
strychnine, but compared with it, its force is not more than as 1 to 12. 
It induces violent attacks of tetanus; it acts on the nerves without 
attacking the brain, or injuring the intellectual faculties. It required 
four grains to killa rabbit; and a dog salee, taken three grains, suf- 
fered severely but overcame the poison. It is suggested that the 
alcoholic extract of the Angustura bark may be used with advantage in 
place of the extract of the vomica nut. It appears that this alkali is 
combined in the bark with gallic acid; the bark contains, besides, a 
fatty matter, gum, a yellow colouring matter, sugar in very small 
quantities, and ligneous fibre. 

In addition to the foregoing substances, some others have been disco- 
vered, as Vunqueline from the duphne alpine; ambresne trom amberyrease; 
and leucine frum weool, and particularly from the muscular fibre, (fitrine,) 

which when treated with sulphuric acid, yiclds a particular white 
substance, which has been called /eueine. When a solution of leucine, 
in lukewarm water, is evaporated spontaneously, a number of small 
isolated crystals are formed at its surface. ‘They are flat, perfectly cir- 
cular, and have exactly the shape of the moulds of buttons, with a rim 
round their circumference, aud a point of depression in their centre, 
Leucine has the taste of the juice of meat. It appears to be specifically 
lighter than water. It melts at a temperature considerably above that 
of boiling water, and spreads an odour of putrid meat, subliming 
partly in the torm of anal white insulated crystals. Leucine dissolves 
easily in nitric acid, and produces fine colourless and divergent needle 
crystals, which are anew acid, analagous to the nitro-saccharte. This 
nitro-leucic acid forms with salefiable bases, salts which have quite a dit- 
ferent arrangement from the xifro-saccharates. Combined with lime it 
ields a ealt, which crystallises in small rounded groupes, and is unalter- 
le in the air. 


( 70 ) 


CHAPTER IV. 


EXPERIMENTS ON THE EXPANSION OF BODIES 
BY HEAT. 


GENERAL OpsERVATIONS. 


Ts E Expansion of Bodies by Heat is‘that change or 
extension of bulk which they undergo when submitted to its 
influence. Whether Caloric, or the principle of Heat, is a 
peculiar body, has not yet been determined, and probably 
the existing iowaledge of facts is not sufficient for the set- 
tlement’ of this question, we shall for the present, in con- 
formity with the generally received theory, consider Caloric 
as a subtle body, which, insinuating itself between the par- 
ticles of other bodies, causes their Expansion, though it may 
not be improper to state, that it has been maintained that 
the Phenomena of Heat are caused by motions or vibrations 
of atoms, which motions are caused by the collision, percus- 
sion, or re-action, of aggregates. 


CXXxI. 
LiQuIDs EXPAND WHEN HEATED. 


Fill a phial about three-fourths with coloured Water, 
Ether, or Alcohol, and immerse it in a basin of hot Water : 
ae aca will be evident by the rising of either of the 
liquids in the phial. Ether is the most expansible of these, 
and Water the least. | 


Oteervations. It is upon this principle of expansion by heat, that 
evaporation depends. Evaporation is the ascension of fluids combined 
with caloric, into the atmosphere ; where, on account of their rarity, or 
levity, they float, until by some future operation of nature, tligy are con- 
f meat) alr cayraaagr pall ae heat. When elas is left in : ae 

or-a contiderable-time, it will disappear :—' : did it go ?-—The heat 
of the atmosphere combined with it, to.4 ‘ia 
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CXXIT. 
FLULDS DO NOT EXPAND EQUALLY WHEN HEATED. 


Pour into three glass tubes with bulbs, as much Alcohol, 
Water, and Mercury, as will fill the bulbs ; the Water may 
be coloured blue or black with ink, and the Alcohol red :— 
immerse these tubes in a tumbler of warm Water, and note 
how much each fluid has risen. The Alcchol will be found 
to have risen highest, the Water next, and the Mercury least. 


Observations. The rising of the fluids in the tubes, is owing to their 
specific capability of expansion, for each hag received an equal qumtity 
of heat : the mercury being least expansible, does not. of course, rise 80 
high as either of the others. It is upon this principle that the art of 
making thermometers is founded. : 


CXXIII. 
AIR EXPANDS WHEN HEATED. 


Half fill a bladder with Air, and hold it near the fire, with 
its neck tied so tight, that uone can escape or enter; the 
bladder will begin to swell, and will soon be completely dis- 
tended. ‘This Expansion can only be owing to the combi- 
nation of Caloric with the Air. 


Observations. Upon the principle of the expansibility of air, was in-- 
vented the Air Thermometer, which is a very delicate test fur the small- 
est portion of caloric, or excitement of atomic motion. It consists of a 
glass tube with two legs, supported on a sliding stand. In this tube 
there is a red liquid, (sulphuric acid coloured by carmine) which rests 
at the bottom, and a little way up in each leg. When used, the rays cf 
heat rarify the air in one of the legs, which causing an increase of bulk, 
the liquid is propelled upwards into the other leg, to a certain distance ; 
this is correctly ascertained by a graduated scale: for by the heiz:ht to 
which the liquid is propelled, the quantity of heat proceeding from bo- 
dies, is ascertained. These instruments are so exact, as to be used in 
denoting temperatures; which could not be ascertained by other ther- 
momefters. 


CxXxXIv. 
WATER EVAPORATES FROM THE SURFACE OF THE EARTH. 


Procure a bell-glass, whose edge is turned up in the in- 
side, so as to form a groove, or channel: place it ona smooth 
gardén-walk, and lute it to the grass, by throwing a little 
dry sand round the edges. Leave it in this state for a few 
st A at the end of that time, if it is.examined, the greove 
will be found to contain’a small portion of Water. This is 
caused by an E:vaporagjq of the Water from the Earth; 
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but the vapour being obstructed and cooled in its ascent, b 
the sides of the glass ; is condensed, and runs down in small 
Streams, towards the groove below. This experiment 1s 
more striking, if performed in that season of the year. when 
the Earth is so dry, and the Grass so withered by the heat 
of the Sun, as to seem unable to afford the least particle of 
moisture. 


The two following experiments present further proofs of the existence 
of water in a state of vapour in the atmosphere. 


CXXV. 
Porass BECOMES MOIST 
When exposed to the Atmosphere. 


Place a piece of pure Potass in a saucer, and leave it ex- 
posed to the air. fin a few minutes it will crack and fall to 
powder ; in a short time the whole will become quite moist, 
and will at last be dissolved. 


CXXVI. 
SuLpHuRIC ACID BECOMES ENLARGED IN BULK 
When exposed to the Air. 


Expose soye Sulphuric Acid, in a graduated glass, to the 
air for a few weeks. At the end of that time, from the ten- 
dency which this fluid has to combine with Water, it will be 
found, that the bulk is enlarged by an absorption of watery 
vapour from the surrounding atmosphere. It will also be 
found, that the specific gravity of the Acid is not so great as 
it was previously. Jn fact, it will now be diluted Sulphuric 
Acid. In these experiments, it will readily be perceived, 
that the Water, which dissolved one substance and diluted 
the other, existed previously in the air, in the state of elastic 
vapour. 


Observations. Evaporation depends much upon the surface of land or 
water exposed to the atmosphere :—From seas and rivers it is very 
pret They send up as much vapur, as is equal to their supply of water 

rom streams and rain; and the balance is keptgp by future condensz- 
tion, Dr. Halley, found that the quantity of water evaporated from the 
Mediterranean Sea, in a summer day, amounts to 5,289 milliens of tons ! 
Mr. Dalton found that the evaporation from water in a flat vessel, expos- 
ed to the Sun, was about 0.2 of an inch, in an intensely hot summer day. 
By the following ‘lable, it will be seen, that the mean evaporation 
from the surface of water throughout the year, is $6.78 inches, The 
proportions for each month are as follow : : eo 
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Inches. | . Inches, Inches. 
January, . 1.50] May, . » > 4:34| September, . 3.18 
February, . 1.77] June, . . 4.41 | October, . . 251 
March,. . 2.64] July, - . 5.11] November . 1.51 
April, . . 3.30] August, . 5.01] December . 1.49 


Bishop Watson asserted, that even in the heat of summer, when there 
is norain, and the ground is dried up, no less than 1,600 gallons of 
water are evaporated from asingle acre in oneday. What must be the 
quantity of water evaporated from the surface of the whole earth and 
seas in this time! And what must the bulk of that vapour be, when each 
gallon of water is expanded to 1,400 times its original bulk! It may be 
asked, what is the use of this immense evaporation? Where does the 
vapour go to? And does not the earth feel the loss of so great a quantity 
of that moisture, which renders it fertile? To this it is answered, that, 
for a short time, the vapour is sustained in the form of clouds; that 
these clouds are condensed in due time by electricity ; that this conden- 
sation is in the shape of mist, dew, rain, snow, and hail, which falling 
on the earth, fertilize’ all parts of it ; and that, were it not for this mode 
of condensation, the inlands of all countries would be deprived of mois- 
ture, and rendered complete desarts, unfit for the nourishment of ani- 
mals or vegetables. 

Evaporation is much increased when the temperature of fluids is 
raised by natural or artificial means.— Liquids will sooner be converted 
into vapour in the heat of summer, or in warm climates, than in winter, 
or in cold ones. When heat is applied to liquids, a very quick evapora- 
tio takes place. This cannot be better exemplified, than when water 
= a eae ao or teakettle emits vapour from combination with the heat 
of a fire. 

All salts are separated from their solutions by evaporation ; for the 
water rises in vapour, and leaves the solid particles to crystallize. This 
may be proved, by reas | any salt in water, and then placing the 
vessel coutaining it, close by the tire ;—-when the water disappears, 
crystals will be formed. In the large way, saline solutions are first 
boiled, to rid then) of the main body of water, (which being formed into 
vapour, speedily flies off ;) and having thus attained a certain consist- 
ency, or having become éhicker, they are poured into shallow vats; a 
more moderate heat is now applied, by which a slow evaporation is kept 
up, so as to prevepyt disturbance of the crystallization ; and in due time 
the desired effect is produced. In this way, muriate of soda, (sea salt, ) 
carbonates of soda, and potass, sulphate of magnesia, sugar, &c. Kc. 
are obtained. The late Mr. Thompson has appliet steam to the 
evaporation of solutions of sulphate of potass, &c. found at Cheltenham. 
A chamber, containing a dozen of vats, is heated by pipes proceeding 
from a steam-boiler; thus the evaporation is performed with little - 
trouble or expence. 

In warm countries, large pools are filled wit: sea and other saline 
waters, from which solar heat causes qrick evaporation, leaving the 
salt behind. ‘This art is known to the South Sea Islanders. In the 
Bay of Biscay, bay-salt is made in the same way. The Egyptian lakes 
where soda is obtained, are filled by the overf owing of the Nile, and 
afterwards dried up by the heat of the sun, the salt is accordingly left 
behind. Borate of soda ig obtained from the waters of a lake in Thi- 
bet, by the same process. _ The solution is pouréd into shallow cavities 
made in the earth, and evaporated by the heat ofthe sun. tn this coun- 
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too, sea-water is first evaporated in pits, before it is submitted to 
ebullition. All ‘saline solutions are thus concentrated, and; of course, 
do not require so much expence of fuel. 


CXX VII. 
LiquIDSs WHOSE BOILING POINTS ARE LOW, 
Lose most by evaporation. 


Pour equal quantities of Ether, Water and Sulphuric 
Acid into tea cups, and place them in a room of moderate 
temperature. Ina quarter of an hour, the Ether (if not 
more than 2drams) will totally disappear :—the water will 
require a longer time to dry up; but the Acid will remain 
undiminished for any length of time. 


Observation. This experiment may be varied, iy mixing in a wine 
glass, some spirits and water ; and iu another, some water and sulphu- 
ric acid: expose these to a moderate heat. It will be found, that, from 
the first the spirits have evaporated and Jeft the water tasteless ; whilst. 
from the latter, the water will have evaporated, leaving the acid stronger 
or more concentrated than when in the diluted state. 


CXXVIIL 
Tue Evaporation oF ErnHer apstracts Heat 
So rapidly as to freeze Water. 


When fluids evaporate rapidly, they themselves, or con- 
tiguous fluid bodies, wiil be frozen, by the abstraction. of 
that heat which is required to convert them into Vapour. 
Wrap a linen rag round a phial containmg Water, and 
moisten it frequently with Sulphuric Ether; when this has 
been a Sam several times, without interruption, the Water 
will be frozen. 


CXXIX. 3 
WaATEB MAY BE FROZEN BY THE EVAPORATION OF 
Sulphuret of Carbon. 


This substance evaporates very rapidly, and possesses 
extraordinary cooling aaa Wap round phial half fill- 


ed with Water, a piece of linen-rag, moistened in Sulphu- 
ret of Carbon, which is the most volatile substance known, 
and which will evaporate so quickly, that the Water will 
speedily be frozen. The volatility of this liquid is so great, 
as to t almost instantaneously, a great quantity of 
heat fromthe Water. tit 
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CXXX. | 
Suppuuric ACID MAY BE FROZEX BY THE EVAPORATION 
Of Sulphuret of Carbon. 


Half fill a phial with Sulphuric Acid, and surround it 
with a rag raoistened by Bulphuret of Carbon. The Acid 
will speedily be frozen. 

CXXXI. 


FLUIDS 2XPAND GREATLY WHEN ATMOSPHERIC 
Pressure is removed. 


_ Place a bladder nalf-filled with Air, (the neck of which 
is well secured,) under the receiver of an Air-pump. As 
the Air is exhausted from the receiver, the bladder will be- 
come distended. This is caused by the removal of the Air 
which was external to the bladder, and the consequent ex- 
‘pansion of that within. As soon as the bladder is taken 
from under the receiver, it will collapse by the pressure of 
the surrounding atmosphere. 

Observations. Atmospheric air, which presses equally on all bodies ; 
considerably prevents their expansion. This is very evident in the case 
of gases, for the instant that this pressure is removed they become 
more rare: also in fluids, for they are capable of assuming the gaseous 
form, by uniting with only a small portion of heat. 


CXXXTI. 


If the instrument, called the Pulse-glass, be held in an 
inclined position, in the palm of the hand ; the fluid in the 
bulb will be in a state of ebullition, and will send its vapour 
up towards the other end. This vapour will be immedi- 
ately condensed, from the abstraction of its Caloric by the 
thin glass and other surrounding objects; it will then run 
back in a fluid state to the bulb at bottom and will be 
again sent forth in vapour, as before. 2 

The Pulse Glass (of which the following is a figure,) 1s a 
tube having a bulb at each end; and, like Spirit Thermo- 
meters, 18 filled with coloured Alcohol, 


Qo 


Observations, It is upon the principle of expansion, that thermome- 
ters are constructed. Indeed in such cases, expansion and evaporation 
are synonimous ; for if the fluids in these instruments were not 
by the glass they would speedily disappear. | 
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Gen: ux vvservations on the construction and use of Thermometers, &e 


The thermometer is an instrument, which, having some 
liquid in a glass tube, (such as mercury, linseed-oil, or 
alcohol,) indicates, by the expansion or ascension of that 
liquid, what degree of heat exists in any body to which it | J] 
may he ap lied. ‘Those with ivory sca’-s denoting the {7} 
degrees of heat, are the best calculated for ordinary pur- 
poses, such as to ascertain the temperature of the air ;— 
those which are naked, having the scale graduated on the 
tube, ate fitted for ascertaining the temperature of sulphu- 
ric acid and other corrosive fluids. ; 

The manner in which thermometers are made, is by 
pouring mercury, alcohol, &c. into glass tubes, of certain 
diameters, having bulbs at the bottoms. The bulb is to 
be held over a lamp until the liquid boils ;---the ebullition 
expels the common air from the tube, which is to be sealed 
at the upper-end, by the flame of a lamp and blowpipe: 
and a vacuum is thus formed above the liquid, which is 
evident from its cooling, and falling down towards the 
bulb. When heat is afterwards applied, (as there is no in- 
terruption by. atmosplieric pressure,) the liquid ascends, 
and denotes the degree of heat received, by appearing on 
a level with any particular degree of the scale attached. 
The degrees are marked Ly tens, thus, 140, 150, 160, 
&c. ; and when reference is madz to them in books, the 
word degrce is left out, and the sign ° is substituted, thus, 
140°, 150°, 160%. In Fahrenheit’s therinometer, (see the 
atinexed fizure,) zerv, or 0°, is that point which indicates 
the cold produced by a mixture of snow and muriate of 
suda,—the freezing point of water is $2”, and the boiling 
point 212° When any temperature below zero, or 0°, is 
mentioned jn writing, the sign —, or sinus, is always 
prefixed, as--38°, meaning 38 degrees below that point 
where cold is produced by a mixture of snow and muriate 
of soda. Alcuho) thermometers are used, to indicate des 
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grees of temperature as low as 110 below zero,—-when it a 
18 said to freeze :—whereas a mercurial thermometer cane Be 
not indicate a lower temperature than 39 below zero, ee. 


which is its freezing point. An absolute deprivation of 
caloric is supposed to be several thousaid degrees below 
zero. : 3 

Wecgewood's pyrometer, constructed to measure the heat prodeiced 
by furnaces, has its zero, or lowest point, at 1077° of Fahrenheit’s 
thermometer, and every succeeding degree of the pyrometer is equal 
to 130 degrees of the thermometer. Thus iron melts at 158° of Wedge- 
wood, which by culculation is found to be £1,637° of Fahrenheit. The 
pyrometer was invented by Mr. Wedgewood, who found that clay 
continues to coniract more and more, as additional heat is applied. 
He constructed a graduated brass plate with two ridges; into which 
were inserted small bits of heated clay,---that which was most con- 


tracted by the heat of the furnace where it was used, entercd furthest - 


between the ridges, and denoted the highest temperature,---the highest 


ever known by this method, was 186°, which is equal to 25,200 of . 


Fahrenheit. 
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Besides these, there are other thermometers; namely, Reaumur’s, 
which was formerly used in France: the centigrade, which is at present 
in use there: and De Lisle’s, which is used in Russia: but a descrip- 
tion of all which, in this place, would be of little utility. A very de- 
lieate thermometer on the plan of thé differential one, but upon a dif- 
ferent principle as to the fluid employed, has lately been invented by 
Dr. Howard. In Leslic’s differential thermometer the degree of heat is 
measured by the expansion of air; Dr. Howard’s by the increase of 
the expansive force of the vapour of ether or spirits of wine in vacuo. 
It is a test of great delicacy, and is easily constructed. A glass tube 
being first made with a bulb at each extremnity, in one of which is left 
a small orifice, a portion of ether or spirit of wine is then introduced, 
and heat being applied, is brought to a state of active ebullition. At 
this moment the orifice is closed with a piece of wax, and, hermetri- 
cally sealed by the blow-pipe. The tube may then be carefully bent in 
form of ahook, and the scale and foot being adapted, the instrument is 
finished. ‘This thermometer is more delicate than Mr. Leslie’s. When 
a heated body, as the hand, is brought near to one of the balls, the liquor 
sensibly ascends or descends ; and as soon as the cause is removed it 
begins instantly to return to its former level. If the two balla were 
entirely freed from air, the liquor would always remain at the same 
level in each branch of the tube, except a trifling difference caused by 
capillary attraction. ‘This perfection cannot be attained by the most 
skilful artist ; there always remaining behind, notwithstanding all care 
to prevent it, a small reviduicn of air which is sufficient to make a 
difference in the height of the +o columns. To obviate this, before 
the scale is adapted the liquid is all to be brought into one ball, and 
the instrument is then reversed and left fora considerable time in that 
position, that both balls may acquire an equal temperature, and that 
the portion of air may be equally ditfused through them. It is then to 
be restored to its proper position, and the point at which the liquid 
finally settles is to be marked at the commencement of the scale. The 
same operation is to be repeated whenever the instrument has been de- 
ranged by transportation or other cause. The best mode of construct- 
ing this thermometer, is to bend the tube previous to the introduction 
ot the ether, a considerable portion of which should be boiled out of 
the tube in order to insure the expulsion of the atmospheric air ; it is 
also convenient to tinge the ether of a red colour by the addition of 
tincture of cachineal. 

Mr. Brande has constructed upon the same principle, a photometer 
and an ethrioscope, both of which, though liable to some objections, 
a¥e most curiously sensibie to the impression of light, and to-the frigorie 
fic emanations of the heavens. 


CXXXIIE. 
EXTENSIVE EVAPORATION TAKES PLACE UNDER AN AIR 
Pump when Atmospheric Pressure is removed. 


If into a shallow vessel, containing Water, another a little 
_ smaller be put, containing Sulphuric Ether; and both be, 
‘, placed on a stand under the receiver of an Air-pump : — whe" 


the Air is forced out, the Ether will boil, whilst the Wate 


Bes 
reezes. 


wo 
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Observation. The following figure of an Air-pump, with vessels upon 
the stand, will illustrate the mode of performing this Experiment. 





a, Is a small stand, supporting the substances under experiment ; 8, 
4 glass vessel containing Water, and a smaller one inside, which con- 
tains Ether; c, the bell-glass receiver; D, the platform ; E, =, brass 
cylinders for working the pistons; F, Fs the pistons; c, the handle for 
working the r peheeaes up and down, in order to extract the Air; H, M, 
supporters of the pump, and 1, the hole in the centre of the plattorm, 
for allowing the air to pass out, when the pump is in motion. 


CXXXIV. 


If 1 drachm of Water be put into a ve placed 
under the receiver, and another watch-glass be placed gently 
in it, so as to form a layer of Water between them; and if 
a dram of Ether be poured into the upper watch-rlass, the 
above-mentioned effect will more readily be produced. ‘The 
Ether will disappear whilst the Water is converted into Ice; 
which will cause the two glassch to adhere. 

+ Observation. In these two experiments, the pressure of the atmos- 
. phere being removed, the ether veadily assumes the gaseous form; end, 
& 1m 9a doing, rqbse the water of 20 covsiderable a quautity of caloric, that 
¢ ebullition and excessive cold take place in two fluids at one time, andi 
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| CXXXV. 
WATER MAY BE FROZEN BY A RAPID EVAPORATION FROM 
its surface. 


Place under the receiver of an Air-pump, a flat circular 
glass vessel, twice as large as a tea-saucer : fill it half way up 
with concentrated Sulphuric Acid, and place in it a giass 
stand, or ring, supported by three glass ae Place a very 
small shallow bie Alaa gear nearly filled with Water, 
upon this stand, and rapidly exhaust the receiver of its Air. 
As the Air is rarefied, the Evaporation of the Water will be 
proportionally quick. This vapour would fill the receiver, and 
prevent any further Evaporation, did not the extensive sur- 
face of Sulphurie Acid at the bottom of the receiver absorb 
it as rapidly as itis formed. The vapour which arises from 
the surface of the Water robs the whole aa of a great 
portion of heat; consequently the Water will be frozen. 
This phenomenon will begin to take place soon after the 
exhaustion is commenced, If the cock be now turned for the 
admission of the air, the receiver may be removed, and the 
cake of Ice taken from the upper vessel. 


Observations. The pag gr of Water, cven from the atmosphere, 
is a well-known property of Sulphuric Acid, consequently, it is well 
adapted for this purpose in vacuo. In this experiment the absorp- 
tion is very rapid, consequently Caloric must be evolved, as is usual in 
the combination of Sulphuric Acid and Water; therefore, the diluted 
Acid will be hot, whilst the Water is frezen. 

Professor Leslie has discovered that the dried powder of porphyritic 
trap is a more powerful and permanent absorbent than even Sulphuric 
Acid; for, in an exhausted receiver, Water is congealed by it, more 
quickly than by any other substance.—It absorbs one fifth of its own 
weight of Water. "He thinks, that two quarts of it, spread on a large 
dish, would in a few minutes freeze, in an exhausted receiver, 8 or 12 
ounces of Water, in a cup of porous earthenware. After each process, 
ite power may be restored, by drying it before a fire, or by the heat ef 
the Sun: consequently, by this method, Ice may always be procured in hot 
climates, The same experiment has frequently been tried with Oatmeal, 
and with the same results. Pulverized Pipe-ciey also acts in the same 
manner. 


CXXXVI. 

Tue Evaporation or Sutpuurgt oF CaRpon, UNpER 
the Receiver ofan Atr-pymp, will almost freeze Aleoheol. 
Wrap round a Spirit Thérmometer, a piece of rag, 

moistened by Sulphuret of Carbon. If the ‘Phermometer 
peony indicated the ordinary heat of the atmosphere, the 

uid will speedily fall to Zero; and if placed under the re- 
ceiver of an Air-pump it will sink to—§0o. 
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General Observations on Evaporation. In lowering the temperature 
of bodies, Evaporation is of extensive use. 

Wines may be cooled, by wrapping the bottles round with wet cloths. 
Wine-coolers act upon the same principle ; for the vessels into which 
the bottles are put, are made of a spongy or porous ware, through which 

‘the water exudes. This water evaporates, and in doing so, robs the 
wine of its heat. 

Wet cloths are used in Asiatic countries, to cover the windows; by 
which means the apartments in the houses are kept cool. A similar . 
precaution is taken in Sicily and Malta, during the period of the Strocco, 
or hot wind, Evaporation, by sprinkling the floors with perfumed 
waters, is a Juxury much used by Eastern monarchs. After Rain, the 
weather is cold, in consequencc of an immediate and extensive evaporation. 

A most cruel kind of punishment is practised in one of the Asiatic 
countries. The head of the criminal is shaved, and he is placed in such 
a situation that drops of water continue descending upon one part of his 
head, by capillary attraction, from a vessel above. ‘The drops evaporate, 
and consequently carry away as much heat as gives to them the elastic 
form ; and as one does not descend until the other is dried up, the con- 
tinual abstraction of heat is the cause of extreme agony. The unfortunate 
victim dies raving mad. 

eRe sense 
GENERAL OBSERVATIONS ON EBULLITION. 
: he ad is that salient motion which fluids exhibit, when strongly 
eated. 

Boiling is the term generally applied to this motion, when it takes 
place under the common pressure of the atmosphere. When solid bodies 
are heated, they attain high temperatures, without the escape of any of 
their particles: this is not the case with fluids; for, having arrived at 
certain heats, they are rapidly formed into vapour, or steam; which, 
overcoming the pressure of the air, ascends, and robs the fluid of a por- 
tion of heat sufficient to preserve itself in the elastic form. 

The process of boiling may easily be exemplified, by’ half-filling a 
Florence-flask with wale and susperding it over alamp. Bubbles of 
atmospheric air, with which the water was previously impreguated, will 
first appear at the bottom of the flask, and, from their levity, arise to the 
surface, where they will be discharged into the atmosphere. Ag the heat 
is encreased,. bubbles of vapour are formed; these also rise to the sure 
face: they will do so more frequently, and with increased agitation and 
violence, ag the process goes on. 

By these means, the fluid under operation cannot attain a higher tem- 
posta than. that in which ebullition is exhibited; for, although the 

iling water is equally heated, at one instant of time, still an immediate 
addition of heat forms the lower stratum into elastic vapour, which, from 
its levity, rises to the surface, as a bubble, and there explodes, carrying 
off with it the superaburidant portion of heat which it had just received. 

Hence, it is useless expence and Jabour to add fuel to a fire on which 
a liquid already boils, in order to make it Boil faster, or to bring it to a 
higher temperature. For as long as there is no extraordinary pressure, 
the fluid cannot become hotter fiian its boiling point permits: for exam- 

e, the hottest fire cannot render water, in an open vessel, hotter than 

12°; the attempt to give it a further heat would prove abortive, for it 
could only serve to disgipate the water in the form of steam. 

Whallition. therefore, properly speaking, is the motion of fluids when 
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It happens, however, that all fluids do not boil at the same heat; as 
may be known by immersing a Thermometer in them at the time: six 
ounces of ether would be completely evaporated, or boiled away, if 
placed over a fire, before two ounces of water could enter into a state of 
ebullition : aud six ounces of water would disappear in the same manner, 
before two ounces of linseed oil could be made to boil. The following 
table shews the builing points, or temperatures, of various liquids :— 


Of Fahrenheit’s thermometer. 








Sulphuric Ether boils at 98° Phosphorus —— 554° 
Liquid Ammonia 140° Oil of Turpentine ———— 560° 
Alcohol 176° Sulphur ——— = 571° 
Water —— 212° Linseed Oil es G(0° 
Nitric Acid 248° Mercury 660° 








Sulphuric Acid 540° 


Boiling is so common an operation, that it is almost needless to de- 
scribe its use. It is weli known, that water in its cold state has not the 

wer of solution or digestion that boiling water has. By means of 

iling water, animal and vegetable substances are in part dissolved, 
before they enter the stomach to be further digested. Another impor- 
tant use of boiling, is the purification of water from earthy salts. The 
Thames and New River Waters always deposit a crust on the inside of 
tea-kettles and steam-engine boilers; consequently the water boiled in 
them is purified. In rainy weather, so much carth is washed into rivers, 
that it is absolutely necessary to boil the water, before it is drank. In 
China and Holland, in consequence of the passage of the rivers over a 
clayey soil, the inhabitants are accustomed to purify all the water they 
use, by boiling. When wateris boiled, it is AInsipid for a considerable 
time, from the loss of atmospheric air, with which it had previously 
been combined ; but if permitted to stand in an open vessel, it will soon 
again be impregnated by it, and recover its ordinary taste. 

Fluids boil at different temperatures, according as they are affected 
by pressure of the atmosphere, or of any other body: and less or more 
heat is required for their ebullition, according as the body which presses 
on them, is light or heavy. ; 





CXXXVIT. 


FLuips BOIL AT A LOW TEMPERATURE, 
When Atmosphertc pressure is removed. 


Pour some water into a Mattrass, (see the 
annexed figure,) and set it over a lamp: when 
in the act of boiling, put in a tight cork, and 
take it off the stand at the same instant: the 
Ebsullition will cease; but will recommence 
as soon as the cork is withdrawn, 

Repeat the experiment; and paste a piece 
of bladder over the curk as quickly as possible, = 
in order to prevent the access of Air. The 
part of the flask unoccupied by the Water, { 
will be occupied by Steain: but if a piece of {*- 
calico dipped in cold Water, be wrapped round \, J 
the upper part of the flask, the Steam will be = -__- 
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condensed, and a vacuum being now formed, the Water, 
without the assistance of any more heat, will boil a second 
time. Preserve the flask corked as itis, it will boil at any 
time, by an heat of 88°. 

Observation. The phenomenon of boiling when the liquid is actu- 
ally cooled, is owing to the removal of av atmosphere of steam from its 


surface, by condensation. The warm liquid having room for evaporation 
or ebullition, cuters into that state with rapidity. 


CXXXVIII. 
Water BoiLs AT 88° FanRENHEIT, 


When Atmospheric Pressure is removed. 


If any quantity of boiling Water, in a vessel, be cooled 
down 124 degrees, that is, to 88°, and put under the receiver 
of an Air Pump, it will boil at that temperature. 


CXXXIX. 
ETHER BOILS AT A LOW TEMPERATURE, 
When Atmospheric Pressure is removed. 


Let a smal! quantity of Sulpliuric Ether be made to boil 
at 96° in 4 plial. Whilst in the act of sending up much. 
vapour, let a tight cork be fitted isto it, (as it is withdrawn 
from the fire,) and a picce of wetted bladder laid over the 
cork: the air being expelled by the Ethereal Vapour, there 
will remain avacuum above the liquid, when the phial is 
made cold. In this state, the least addition of heat, from 
the warmth of the hand, the flame of a candle, heat of the 
Fire, or Water moderately warm, will make it boil. 


Observations. This is a delicate experiment, and requires a complete 
exclusion of the air. When this is completely expelled, the ether will 
continue boiling for any length of time, in a warm room. 

It the ether is submitted (in a warm room) to any heat above that 
derived from tie hand, the vapour must be coudensed as it approaches 
the neck of the phial, by wrapping a small strip of wetted linen round 
the neck. Unless this bedone, a very few degrees of heat will so expand 
the vapour, that the phial will burst. If the cork be put in, in the act of 
withdrawing it from the fire, (at the commencement of the experiment, 
and if it fits tight ; also, if (in addition to the bladder,) it be cov 
with sealing-wax so as effectually to exclude the air ; the phial may 
be kept in a cool piace, for constant use, and will always exhibit the 
same phenomenon. 
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CXL. 


MECHANICAL PRESSURE RETABRDS EBULLITION. 


If water, in an open vessel, be submitted to the heat of the 
strongest fire,—even that required for the liquefaction of 
iron ;—the Thermometer will not indicate any more heat in 
it, than will raise the Mercury to 212°. But if an equal 
quantity of Water, in a Papin’s i ae be put on even 
a moderate fire, the temperature will rise to 400°; but still 
the Water will not boil. 


Observation. It is evident, that, in the first case, excess of tempera- 
ture in the water is ‘prevented by an union of the superabundant ror- 
tion of caloric with part of the water, which is couverted into steam : 
and in the second case, that the steam is so forcibly restrained from 
escape that the caloric combines with the whole mass of water, and 
raises the temperature to 400°. 


Papin’s digester, which the an- 
nhexed cut represents, was con= 
structed on the principle of me- 
chanical pressure being necessary, 
to elevate fluids to higher tempe- 
ratures than their common boiling 
points. 

A, isthe boiler; n, the lid, fas- 
tened down by 4 screws; c, a 
valve to allow the escape of a 
small portion of steam, to prevent 
the bursting of the apparatus ; 
B, is a notched lever, on which a 
weight £, hangs, to prevent the 
valve from rising by a slight ex- 
pansion of the steam. The weight 
ls heavy, according to the strength 
and thickness of the iron, of 
which the digester is formed. The 
wholeapparatus is generally made 
very strong, to prevent accidents. a ; 

Animal bones are dissolved with great facility, in these digesters, in 
order that the gelatine contained in them, may be converted into riay 
soups, &c. For this purpose, they have been much used in hotels, 
coffee-houses, and family establishments, The heat of, the wasae 
contained in this apparatus, is so intense as to melt lead, 
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General OssERVATIONS ON DISTILLATION. 


Distillation is that process, by which. the volatile particles of boiling 
fluids are vaporised, condensed, and collected in appropriate vessels. 

It is performed by submitting liquids to heat, in close metallic or glass 
vessels. The more volatile particles being in a state of vapour, ascend 
in the body of the still, or lower vessel, in which the liquid boils, and 
enter the head or capital. From thence the vapour passes into a metallic 
tube, called the worm, or condensing tube, which is cooled externally, 
by means of water contained in a large tub or wooden vessel, termed 
the Refrigeratory. The vapour is thus condensed, (or reduced to a 
liquid state,) by parting with its heat through the metalto the surround- 
ing cold water, and descends tbrough the worm into any convenient 
vessel placed below. This latter part of the apparatus is named the 
Receiver. The following engraving represents the apparatus by which 
the process of distillation is usually carried on. “ 





pag the furnace on which the Still is placed ; B, the head, or capital ; 
c, & retigeratory, containing the worm ; and d, the veasel for receiving 
she: distill product. Mr. Knight's apparatus for distillation may be 
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The worm may be either of a vermicular, or of a zig-zag shape. The 
following figures represent condensors of each of these forms. 


A. 


<<. 
2 

a, A, Are the ends which communicate with the capital ; 3, 8, the 
ends from which the condensed fluid escapes. 

It is necessary to connect the different parts of a distilling apparatus 
m such a munner, that the vapour of the distilled product may not 
escape through apertures or chinks in the places where they are joined : 
for this purpose, substances of a soft nature, called Jutes, are smeared 
over their juiuts.* 

For many chemical] purposes, retorts and receivers are used in distil- 


lation. The following cuts represent this apparatus in a disjointed state ; 
that its parts may be properly understood. 


——6 


A, Is the retort, having an aperture, called the tubulure, by which 
liquids may be supplied without taking the parts of the apparatus 
asunder ; B, isa tbe. into which the beak of the retort is to be in- 
serted, and which communicates with the receiver, c. The apparatus 
may be seen together, in Plate 3. ; 


HOON 





° The following lutes are sufficient for this purpose in moat cases. 
A mixture of pipe-clay, cut tow, and sifted sand, with water, is an 
excellent lute for corrosive substances. oe 
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Retorts are someti:nes made of earth to resist the intense heat of 
fires. In. the distillation of carburetted hydrogen gas, from coals, for 
the illumination of streets and houses, cast-iron retorts are used. Ieaden 
retorts, as will be seen in a future page, are required for the distillation 
of fluoric acid. 

Retorts are, however, generally made of glass, in order that the ope- 
rator may see how the process is going on. This is absolutely neces- 
sary in nice and delicate experiments, a8 may be seen by the follow- 
ing one, which fully illustrates the mode of distillation by the use of 
retorts and receivers. 


CX LI. 
Procsss oF Distitiuarion witn Rertorts, &c. 


Pour a quart of Ale into a Glass Retort, place it in a 
Sand-bath, and lute the Receiver, &c. toit. Soon after heat 
is applied, the Spirit will begin 10 come ayer. Separate the 
apparatus, as soon as the distilled liquor ‘ceases to be spiri- 
tuous. 


Observations. In Chemical Laboratories, Retorts are much used for 
the concentration of acids ; for the pre- roa 
™~ 


paration of ethers, &c. &c. To prevent ane 
accidents, and to keep up a regular streng Sone 


—ne 


heat, the sand-bath is generally used. ger 

This apparatus, which n in the annexed 
figure represents, 1s made of cast-iron, 
and fits exactly the aperture of the fur- 
nace shewn in paze 100. The fire being 
kindled, the bath is to be nearly filled 
with fine sand, and the body of a retort 
‘laced deep in it, the sand being heaped 
up on all sides. When the sand becomes 
red-hot, the distillation will be at its 
height. yp, Represents a lid for the bath, 
or for the aperture of the furnace, as 
occasion may require ; 0, is a stopper for 
the hole in the centre of the lid. For 
the distillation of substances which require an uniform heat, this appa- 
ratus is absolutely necessary. 








€ 

A mixture of equal parts of muriate of ammonia and carbonate of 
lime with water, forms a very secure lute. 

Finely pounded glass and the white of an egg, have been used both 
as a lute and a cement. They answer the former purpose very well. 

Common putty, which is a mixture of oi] and carbonate of lime, an- 
swers well in inany cases as a lute. 

Common clay, with or without sand, and mixed with some powdered 
carbonate of lime and water, is a lute which will stand a great heat. 

A very good lute for common stills, for the distillation of aromatic 
waters, &c. is a paste made with linseed meal and cold water. 
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@ CXLII. 


Process oF DISTILLATION, 
By means of the Common Still. 


Put into a moderately sized Still, about a pound of Mint 
leaves (or any other herb, capable of affording an Aromatic 
Oil or essence,) with two gallons of Water; and place it on 
a fire or furnace: lute on the head, and connect the Worm 
with it. Now fill the Refrigeratory with Water; place a 

Yecipient vessel under the Worm ; sce that the fire burns 
well, and that the whole apparatus is in proper order. In 
about half an hour, the Distillation will commence, and the 
Mint water will trickle through the Worm into the Receiver, 
in a stream, which should never exceed the size of a thread, 
and it will be better not to urge the process, when con- 
ducted in this small way, beyond the degree at which the 
liquid drops in the most rapid manner, when It comes over 
more rapidly, thers is danger of the fliund in the still bowing 
over. If this accident should happen, cits occurrence may 
be known by the liquid passing warm into the Receiver, 
though the Water in the Refrigcratory is cold), the heat of 
the furnace should be Icssened, and the liquid which has 
boiled over should be set aside, and not mingled with that 
which has been properly distilled, as it would cee it, and 
prevent it from being preserved by becoming mouldy. When 
the stream ceases to exhale the smell of Mint, the Distillation 
is to be discontinued, as all the volatile particles of the leaves 
have already come over. 

Observations. In this way, essential oils, such as pepper-mint, rue, 
cloves, cliunamon, auise, turpentine, juniper, and otto of roses, are dis- 
tilled from herbs submitted to a strony heat with water. ‘These oils are 
called essential, or volatile, to distinguish them from such as will not 
rise by distillation :—accordingly, those which do not, (such as linseed, 
almond, castor, olive, and all animal oils,) are denominated fixed. 

When vils are distilled, water generally comes over with them, and 
although from their levity they swim on the water, stiil they 
cannot be easily separated in the vessel into which they had 
at first tlowed. ‘To obviate this difficulty, a very useful 
instrument has been invented, called a separatory funnel, 
(see the annexed cut.) c, Is the upper aperture, into which 
the mixture is poured, and which has a glass stopper, which 
is to be withdrawn gradually, in order that much atmos- 
pherie pressure may not have the effect of forcing it out too 
rapidly, at the lower aperture, »; 5, is the handle ; and a, 
the body of water in the funnel, having the oil swimming on 
its surface. The oil, from being specifically lighter than the 
water, remains at the surface, and is to be prevented from 
escape, by putting in the stopper, c, just as aj] the water 
has run off. 
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By distillation, all spirits and essential oils are obtained. Of the for- 
mer, brandy is distilled from wine; rum from a fertifented solution of 
sugar, or the juice of the sugar-cane ; whiskey from a fermented liquor, 
made from potatoes, rye, oats, or barley ; arrack, (an Asiatic spirit,) 
from rice, which has undergone fermentation similar to the above; and 
Chili, which is made in America and Africa, from a certain fruit. The 
Arabs distil a spirit, which they call Koumiss, from Mare’s milk, which 
has undergone fermentation. Alcohol is the spirituous ingredient in 
all these distilled products. The purest alcoho] contains no water ; its 
specific gravity being .837. To obtain pure alcohol, the spirit from 
which it is distilled, must be mixed with dry muriate of lime, which, from 
its affinity for water, holds possession of it, whilst the spirit ascends. 
The alcohol cannot be deemed pure, until the muriate of lime is left dry 
in the still or retort. 

Compound liquors, or cordials, such as gin, hollands, &c. &c. are 
distilled from fermented liquors combined with oil of turpentine Juni. 
per-berries, &c. 

ons 


OBSERVATIONS ON DISTILLATION, BY A LOW HEAT, IN CLOSE 
VESSELS. 


Those who are acquainted with the common mode of distillation, are, 
doubtless, aware of the unpleasant flavour, peculiar, more or less, to all 
distilled products. It is this which prevents, so long as the common 
aes is continued, the successful rivalry of British spirits with those 
of foreign manufacture. 

A distilling apparatus has lately been invented, by which, a produce 
divested of any empyreumatic flavour or taste, may be obtained; by 
rendering it impossible for the matter in the still to be overheated, or 
burned to the bottom. This is accomplished by the transmission of the 
heat to the still, throngh the medium of a surrounding liquid, as may 
be seen by reference to the following engraving. 





_ 4, Is the Sull; 1, 1, 1, 1, are the outer cases attached to it, by which 
it is surrounded with water ; x, is an air-pump attached to the top of a 
close receiver, c, which, being worked, exhausts the still, a,—the close 
condensing vessel, B,—and the receiver, c. G, is a stop-cock, by which 
the communication between s, and c, may be closed, and the contents 
of the receiver drawn off, without impeding the operation ; for while the 
stop-cock, G, is shut, the close condensing vessel acts asa receiver. The 
receiver is, of course, to be re-exhausted, if it has been opened while the 
still is at work, before the cock, a, is again opened : p, is an airecock to 
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admit air into the receiver previous to drawing off its contents ; 1, is the 
discharge-cock of the receiver ; and 1, is the discharge-cock of the still. 

If the outer case in which the still is fixed, be placed on the fire, (as 
the still itself is in the usual mode of distilling,) it is evident, that the 
matter in the still can never be heated to a higher degree than 212°, the 
greatest heat of the surrounding water. But, in the improved apparatus, 
distillation is effected at a still lower temperature, (generally about 132°,) 
because the pressure of the atmosphere is removed from the surface of 
the liquid in the still by the air-pump} and, of course, from the regular 
application of so low a degree of heat, an agreeable flavour is secured to 
the distilled product. 

By the great reduction in the application of heat, an important saving 
of fuel is effected ; and the vessels, from being less exposed to the action 
of violent fires, will be far more durable. A less quantity of cold water, 
for condensing the vapour in the condensing-vessel and receiver, is re- 
quired than in common distillation: this, in many cases, will be found 
a material convenience, particularly in some of the West-India islands. 

From the distillation being confined throughout the operation, to close 
vessels, the common loss by evaporation at the worm’s end, is in this 
apparatus avoided, and an increase of produce is obtained. The produce 
of the improved apparatus has been submitted to the judgment of ex- 
perienced persons, and most highly approved of. The apparatus itself 
may be seen at work at Mr. Tritton’s manufactory, No. €3, White- 
chapel, London. 

It was at one time supposed, that fresh water might be obtained at 
sea by distillation ; this plan, however, did not succeed, as the water 
still retained an unpleasant taste. Perhaps, if less heat were applied, on 
the principle of the foregoing improvement; and if the distilled water 
were afterwards exposed for some time to the air, this very desirable 
object might be attained. 


OBSERVATIONS ON SUBLIMATION. 


Sublimation, is the conversion of solid bodies inte vapour, and their 
ascension in close vessels, when strongly heated. 


—_—— 


This process is carried on in an apparatus, called an alembic, which 
the above cut represents: a, is the cucurbit, or boiler, into which the 
body to be sublimed is put ; 2, is the capital ; and c, is the receiver. 
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These veasels are generally made of glass; | but, like stills, they may 
be made of various materials, according to their intended use. Plate 
4, exhibits this apparatus in action. | 


CXE1LI. 
SULPHUR SUBLIMES 
When strongly heated in close vessels. 

If pieces of brimstone are put into an alembic and heated 
to the temperature of 1'70°, they will be volatilized, and the 
Sulphur, in powder, will be found in the Capital and Re- 
ceiver. If the Sulphur be heated 50 degrees more in a up 
that is to about 220°, it melts, and becomes quite liqui 
and if heated to 500°, it will take fire,- the flame having a 
bluish tint. : 


Observations. In the same way, various metals may be volatilised : 
among these are mercury, arsenic, and zinc. ‘Even the most refractory 
metals, such as guid, silver, Mc. are rendered volatile, by being exposed 
to the heat of the sun proceeding through a powerful burning lens. 
Electricity and galvarism have also the power of dissipating them in a 
state of vapour. 

CXLIV. 


BEAUTIFUL SusLIMATION OF Benzoic ACID 
On the Branches of a Shrub. 


Place a sprig of Rosemary or any other garden herb, in 
a glass jar, so that when it is inverted the stem may be down- 
wards, and the sprig supported by the sides of the jar :— 
now put some Benzoic Acid on a piece of hot iron—so hot, 
that the Acid may be sublimed in the form of a thick 
white vapour.—Invert the jar over the a 
iron, and leave the whole untouched, »—;¢ 
until the sprig be covered by the sub- ( .x¢ y3. 
limed Acid, in the form of a beautiful { \¢\so. }# 
hoar-frost. EN 

Observations. This is a very familiar and | | ‘ati 
pretty example of sublimation. A cut is an- | ¥> | 
nexed, wherein the experiment is'depicted, __ “See ‘ 

A, Is the glass jar; 3, the iron'upen which the RS 29 | A 
benzoic acid is placed; and c,'is the sptigco- | x. 
vered by the acid after sublimation, = - | 

_ Muriate of ammonia is obtained’by sublima- {| C7’ ~ 
tion, in the large way, from the exposure of ani- » RO) ’ 
mal and vegetable matters to heat: with common | 
act Soe a is mi free from the animal | 
substances to combine with the gaseous‘muriatic _.. .’s 
acid. Both are thus condensed or solidified, and =" B <chvene 
sublimed into chimneys, where. they assume the 
form of white cakes. 





1. Farin. 
2 Retort ia Nate bith. to Mltites tothe be the oud 
3 Betlh alt. : CoE en see if fects fod 
AAA A Melts billls. ; AA pp AM a ned 
Vetted Fuillft 
' Mi. ised: 

Clediat 
po hase tech the obi of 
J hide 


CG nner bhiss itles. 
6.0 Nelitiers ated Mba. 


~ 
a LS My RR A 
~ 






Caan \ppetriatis, Aoteoadede © ccpatial bate ras stig: ttn 
mn a a ee ere Be ie 2 cha ei rigin Eig 5a. See SRE NS INR SUSI OL OAS 








EXPANSION OF BODIES BY HEAT. 91 


OBSERVATIONS ON THE GENERATION AND Uses oF STEAM. 


Steam is water in a state of great expansion by heat : in this state it 
is elastic, and possesses astonishing mechanical and heating powers. 

The bulk of steam at 212° is 1700 times greater than that of water, 
at the same temperature: consequently, it is no wonder that it should 
possess great expansive power, when machinery is set in motion and 
impelled by it: also, when in nature, bodies by resisting its influence, 
are rent asunder and thrown to great distances, as is the case in earth- 
quakes and volcanic eruptions, which, probably, owe their destructive 
effects to this cause.* 


CXLV. 
EXPANSIVE POWER OF WATER WHEN FORMED INTO 
Steam, shewn by the bursting of Candle-Bombs. 


Stick one of these in the tallow of a candle, so that the 
globula: part shall be in contact with the flame. In the 
course of a few seconds, the liquid in the bomb being ex- 

anded by the heat, and converted into steam, will burst 
its confines with a loud report. scattering the glass in a 
thousand pieces, and extinguishing the candle. 


Observations. Steam has long been deemed a most important agent 
in the arts and comforts of life. Its uses, however, have been confined 
10 its expansive power in giving motion to machinery ; to the diffusion 
of heat through houses, &c. &c., by being conveyed in pipes; and to 





* In September 1783, there was a volcanic eruption of Mount Hecla, 
in Iceland, surpassing every thing of the kind recorded in history :—the 
Java is stated to have spouted up to the perpendicular height of two 
iniles, during the long continuance of two months ; and to have covered 
3600 square miles of ground, in some places 100 feet deep. 

The hot springs of Ouachitta, in America, which have been known 
for many years, are situated on a stream called Hotespring Creek, which 
falls into the Washitaw river eight miles below. They lie fifty miles 
south of the Arkansaw river, in Clark county, territory of Arkansaw, 
(lately Missouri), and six miles west of the road from Cadron to Mount 
Prairie on Red River.—The approach to the springs lies up the valley of 
the creck. On the right of the valley rises the hot mountain with the 
springs issuing at its foot ; on the left, is the cold mountain, which is lit- 
tle more than a confused and mighty pile of stones. The hot mountain 
is about 300 feet high, rising quite steep and presenting occasionally 
ledges of rocks, it terminates above in a confused mass of broken rocks. 
The steep and otherwise steril sides are covered with a luxuriant growth 
of vines. The valley between this and the cold mountain is about fifty 
yards wide.—The springs issue at the foot of the hot mountain at an 
elevation of about teu feet above the level of the creek ; they are very 
numerous all aJong the hill-side, and the water which runs in copious 
streams is quit hot; it will scald the hand and boil an egg hard in ten 
minutes. Its temperature is said to be the same as that of boiling water, 
but Dr. Andrews, of Red River, thinks it is not above 200° Fahr. 
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re docs not en- 





the bleaching of linen. Our present state of knowledge docs nc 
able us to apply steam to other purposes ; but stirely, we: cannot .be 
thought too sanguine, in anticipating its application: be.wiari y other ade. 
ful operations. We shall first notice its power in iinpeliing machinery, 
pee afterwards describe its uses and application. in. the diffusion of 
leat. nek Cee te _ x ni oye eet rife 





Observations on the Steam Engines °° 8,0. 
The steam engine, or the apparatus in which steam is generated, 
(and to parts of which it communicates motion,) is“now. :¢o commonly 
used, that description is, perhaps, unnecessary. We-:must, howevér, 
mention the principles of its action. The first is the expansive. force of 
the steam, which causes. the ascension of a-piston.in an iron. cylinder. 
The piston having thus received an impulse according to the degtée of 
expansion of the steam, and size of the apparatus, communicates it to 
any species of machinery which may be attached. ‘The second ‘pris inle 
is, the condensation, or. escape of the ateam by. a valve;.:by Which 
means, the piston, from its own weight, or other:mechanical cause des- 
cends in the cylinder. ‘The condensation is usually ‘effected by Jetting 
cold water rob the steam of its latent heat, by which.means it tesumes 
the liquid form, and jof course, occupies less. bulk ‘than before... An 
alternate motion may be given tothe lever raised by the piston, by 
permitting its other extremity to be-raised and depressed by steam is- 
suing through another cylinder. =... a tes 
Plate 5 represerits an engine of A gees ower, used at Mr. Jackson’s 
anchor-manufactory, Southwark ; the various parts of which may. be 
easily understood, by reference to the letters inscribed on it, and the 
fullowing plate | 
A description of ‘the forms and uses of the steam-engine would be 
endless ; already,.by its riaipaersit energies, the most astonishing 
works have been accomplished. ‘Machinery of all kinds are set in mo- 
tion; mines are-emptied of their contents ; carriages of various kinds are 
propelled on land; and ships are empowered to traverse the ocean by 
the use‘of steam-engines: there is little doubt too, if they were employ- 
ed in aerostation, that for long voyages, steam-engine-balloons. woul 
speedily supersede the use of land and water carriage, and that their 
construction and ascension would delight more, from their real utility, 
than from the temporary amusement they now afford, | 
“Mr. Watt.was the great improver of the steam-engine; but, in 
truth, as to al}: ¢hat is admirable in its structure, or vast in its utility, 
he should rather. be described as its inventor, It was by his.inventions 
that its action wag:so regulated as to make it ee of being applied 
to the finest and most delicate manufactures; and its power so increased 
as to set weight aud solidity at defiance, By big admirable contrivances, 
it has become a:thing stupendous alike for its force. and, ite flexibility ; 











for the prodigious power which it can exert, andthe ease, and precision 
with which that’ power cat ‘be varied, distyibited, and, applied. “The 
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The powers of steam are becom more known every day. Even ty- 
pography has received its wonderful aid. The Times and other news- 
papers have for a long time heen printed by cylinders impelled by steam, 
and assisted only by three boys, who are thus enabled to do the work 
of sixteen men. In addition to the economy in saving manual labour, the 
otherwise waste steam is carried round the buildings connected with 
the printing-offices, which noi only saves a great expence in fuel, but af- 
fords that steady aud uniform heat so necessary in a printing establish- 
ment. Cowper's patent steam-engine prints two sides, of a sheet of 
paper at the same time. 

In all mines, the steam-engine is employed; but it is in Cornwall 
that this wonderful power is uscd in perfection. There, Woolf's engines, 
or those of the highest pressure, accomplish works of such magnitude, 
as hardly to be credited but by those who have witnessed then. Heat 
and labour are so far economised, that a bushel] of coals will perform 
hh work of twelve horses, and raise 6000 hogsheads of water ten feet 

igh ! 
Steam-engines have been used to propel carriages of various descrip- 
ie tao coaches, in America, travel at the rate of thirteen miles 
an hour. : 

Mr. Blenkinsop’s patent steam carriages give great facility to the 
conveyance of coals, minerals, and other articles, and are attended 
with a material saving of expence. See the annexed cut which repre-~ 
sents coal waggons attached to one of these engines. 


. Description of the Cut. 


A, Boiler. 3,3, Rail-road- c, The propelling wheel, which is put in 
motion by the agency of steam. Dp, Dp, D, ‘The carriage wheels. 2, £, 
Connecting rods. ¥, F, Steam cylinders. c, Smoke chimney. n, Steam 
or discharging pipe. 1, Fire-place. Kk, x, Coal waggons, or carriages 
of any description. 

These engines are used at most of the collieries. They are so con- 
structed, that by the aid of cranks, fixed at right angles, they put in mo 
tion a cogged wheel, acting in teeth cast on one side of the rail-road it- 
self, or on a separate rack, by which a very great propelling power is 
given to the machine ; this power is so considerable, that when the car-= 
riages are lightly loaded, they travel at the rate of ten miles an hour ; 
but when loaded with thirty coal-waggons, which is frequently the case, 
each weighing three tons and a half, they are propelled on a dead level, 
ut the rate of three miles and a half per hour. 

The use of these steam carriages has given the greatest satisfaction, 
as it is clearly ascertained that five-sixths of the expence of conveying 
goods by horges will be eaved. 

The use of steam for navigation in Great Britain and the United States 
of America, is very extensive.—To propel vessels, steam generally acts 
upon cogged wheels at the sides. 

In America, steam is applied even to the navigation of ships of war. 
A steam frigate now lies in the Bay of New York, three hundred feet in 
length, two hundred in breadth, and thirteen feet thick at its sides, which 
are composed of oak planks and cork alternately; it carries 44 guns, 
four of which are 100 pounders, the others are from 42 to 60. Besides 
which, in order to prevent boarding, it can discharge upon its assailants 
a hundred gallons of boiling water every minute. By the same mecha- 
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nism, likewise, 200 sabres are moved outside its port holes with the rnost 
perfect regularity ; and, four times every minute, as many Jong spears 
are darted out with the most incredible force, and pulled back every time 
for a fresh emission. 

The following advantages may be anticipated from the use of steam in 
the navigation of ships :— 

Ist. Vessels will not be obliged to wait for weeks or months for a fair 
wind, to the great loss of time and money. 

2nd. Neither wil] they be becalmed at sea, for days and weeks to- 
gether, in hot climates, to the great injury of the vessel and the health 
of the crew and passengers. 

3d. Voyages may be performed within certain limited periods. Mar- 
kets can be ey supplied ; the public will be benefitted, and the 
calculation of the merchant will not he disappointed. 

4th. The vessel being constructed of great length and breadth, will 
be steadier in the water, and not liable to be strained by the operation 
of the wind upon masts and rigging. Goods will be preserved from in- 
jury, and passengers from inconvenience and danger. 

5th. The expence of the first cost of sails and rigging, and the annual 
repairs of the same, will be saved ; and one third of the usual comple- 
ment of men, for vessels of the same tonnage, will be sufficient. 

6th. The value of such an agent as the steam engine, when the vessel 
hag to contend with gd currents, on a rocky lee-shore, will be greatly 
appreciated. Many a valuable cargo, wader such circumstances, will 
be saved from destruction. 

As far as regards danger, to be apprehended from fire or explosion ;~— 
such measures are easily adopted, as to remove all grounds of fear on 
that account. (See the report of the committee of the House of Commons 
on the dangers to be apprehended from the use of high and low pressure 
steam engines in the various arts of life ; and how these may be obviated, 
in Tilloch's Philosophical Magazine.) 

As there is a prejudice against steam heats, and there have been too 
many just grounds for alarm, owing to the hardihood of the persons em- 

loyed in the management of them, the following plan of a safety vaive 
for the boilers of steam vessels will no doubt be approved. 

As this valve is placed in the inside of the boiler, it cannot be over- 
loaded by the engineer, which has been the cause of most of the accideuts 
which have happened. 

A. A. Ie part of the top of the boiler. 

B. A box, containing the valve, fixed in the 
inside of the boiler. 

C. The valve, which is loaded according te 
the pressure necessary for working the engine 

D. A pin fixed to the top of the valve, ai 
working in a socket, to keep the valve in it: 
proper place. 

Kk. The pipe for carrying away the over 
plus steam, which may be raised to any height 
or turned into the chimney. 

The dimensions will depend on the size ¢ 
the boiler 
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ORSERVATIONS ON THE DisSTRIBUTION OF HEaT BY STEAM. 


‘he next important uses to which Steam is applied, are the Fleating 
of Houses, &c. and the Ebullition of Liquids, To these it is well adapted, 
as in its condensation, or return to the liquid state, it gives out its su- 
perabundant, or latent, heat, to surrounding bodies. 

‘T'he thermometer indicatcs no more heat in steam than that m boiling 
water ; still its real heat is 800 degrees more ; but this portion is latent 
in it, and is necessary to preserve it in the gaseous state: consequently 
when it comes in contact with the cold air in a room, or with a cold li- 
quid in a vessel, it is itself condensed, and they become warm by com- 
bination with the heat which it had imparted to them. This heat, whilst 
it preserved the steam in the gaseous form was latent, but now it be- 
comes sensible. Upon this principle is founded the 


Application of Steam to the Heating of Houses, &c. 


Steam is applied to this purpose in many manufactories in London, 
and in the provinces. The system has so far succeeded, and has been so 
variously improved, that there are in London several candidates who sub- 
mit for public preference different means of generating and diffusing it. 
In consequence, this method of creating heat is much adopted. It is 
found, that all the rooms of a large house may be kept at a temperate 
or at an higher degree of heat, night and day, by the steam generated 
from a boiler of thirty or forty gallons, worked by one bushel of coals. 

In some manufactories, the steam is carried through iron pipes around 
the skirting of the rooms ; it being ascertained, that one foot surface of 
steam-pipe will warm two hundred cubic feet of air in a room. In some 
houses, steam is conveyed within the apartment, into the hollow sides 
of a copper cylinder, which can have any ornamental figure given to it. 
There 1a, in either plan, no dirt nor effluvia; and no possible danger 
exists, because the boiler may be worked in any outbuilding; ata low 
pressure, regulated by a valve. 

A spirit of competition has been excited among the manufacturers of 
this apparatus, for domestic use; we shall confine ourselves to a de- 
scription of the latest and most approved construction, and application 
of it, not only to the warming of houses, but to many other do~ 
mestic purposes. 

Mr. Whiteley, Rosamond-street, Clerkenwell, is in the habit of con- 
structing the most complete apparatus of this kind, which has ever been 
offered to public attention. The annexed engraving will shew his mode 
of generating, diffusing, and operating with steam, and to what extent 
it may be carried from a boiler attached to a kitchen-range. 

A, Is the boiler, occupying the back and left side of the kitchen range, 
or grate, and forming one entire vessel, which is acted on by nearly the 
whole of the fire. In common grates, this heat is wasted. By these means, 
the water is kept in a state of constant ebullition, as long as there is 
fire in the grate. The other side is formed into an oven, where meats, 
&c. may either be baked or roasted, by the passage of flame (through 
an apperture in the side) over their surface. 38, Is the main pipe, con- 
veying the steam to the other pipes, B, B, and 1, which heat the washing 
tubs, steamers, bath, and all the apartments in the house. c, Is an hot 
plate, or stewing-stove ;—it also serves to heat irons. p, Are steamers, 
standing on a dresser, in a recess ;—~this mode of cooking by steam is 
more cleanly and economical than that with boiling water. x, Is a hot 
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closet under the dresser. ¥, F, Are the washing-tubs, into which steam- 
pipes pass; the water is thus heated in wooden, instead of metallic ves- 
i Inthis way, water may be boiled in a few minutes, in any vessel, 
such as a tea-kettle, or urn, by mercly turning the cock of a very small 
steam-pipe immersed in it. On the same principle, c, is a wooden- 
trough for boiling linen, &c. &c. by steam. u, is a cistern, with ball and 
ceck, to keep the boiler supplied with water. 1, The steam and cold 
water pipes for supplying the washing tubs, according as the tempera- 
ture for washing may be required. x, Is an ornamented cylinder, for 
heating apartments in any part of the house. The hollow closed sides 
of this cylinder, containing the steam, are an inch thick all round, so that 
the greatest possible quantity of heated surface is presented to the air of 
the apartment. The warm air ascends through the cylinder, and the 
rest of the air in the apartment passes through in the same manner, un- 
til the whole is of the same temperature :—this temperature may be re- 
gulated according to the degree required. Mr. Whiteley has constructed 
a box, shaped and ornamented like an Ottoman, which answers the same 
purpose. 1, Is a bath, heated to any temperature by turning a steam- 
cock ; the bath may be situated in any convenient chamber,—w, being 
an hydraulic pump, for the supply of cold water; and N, the pipe for 
conveying it. The possession of a bath, which can at any hour be sup- 
plied with warm water, by a family, cannot be too much appreciated, 
particularly in cases of sudden illness ; as, in the middle of the night, 
such a remedy may be the means of saving life. A supply of warm 
water in the night-time, is always at hand by the apparatus we ure now 
describing, as the boiler retains its heat for seven or eight hours after the 
fire is extinguished. 0, 0, 0,0, Are the pipes for carrying away the 
waste water into the drain Pp. 

The annexed engraving represents the 
steam boiler; the bottom of which is di- 
vided into three hollow parts, a, 3, and 


c, which present the water in small por- 
tions, at one time, to the action of the 
fire. This mode has been found pre- 
eminently useful where steam is required 
to be generated with rapidity ; and has 
been most succesfully applied to heating 
hot-houses, manufactories, and drying- 
rooms: 2lso, to the boiling of paper- 
makers’ vats, washing and brewing tubs, 
&c. &c. &c., by the application of steam, 
by means of pipes passing through thei. 
The fuel necessary to generate the 
steam, in the manner we have been de- 
scribing, may consist of a mixture of 
smal] coals, and ashes, which, in Lon- 
don, will cost about six-pence for six- 
teen hours. At this cost of fuel, every 
purpose of culinary fires may be effected; 
as heating, boiling, washing, brewing, 
baking, drying, aud even roasting. 


i — >, 
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/ 
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‘The whole may be seen complete, and in constant use, "at Mr. 
Whiteley's manufactory. Considering the ingenuity and labour of the 
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invention ; and the multiplicity of advantages to families, combiyed in so 
an @ manner and in so small a compass, we do not hesitate to give 
to the whole, our warmest approbation. 
A steam apparatus has been recently erected at St. Pancras work- 
house, where a boiler of sixty gallons heats a stone bath of four hun- 
ene several times in the course of a day; for bathing sick per- 
sons, boiling blankets, beds, &c. From the same boiler, is also boiled 
one eighty gallon copper for ibs ay one eighty-five gallon ditto for 
cooking ; and one thirtyouix gallon for the same purpose ; all performed 
by one bushel of coals per day. Similar work is done at St. Andrew’s 
workhouse, with three pecks of coals per day. 

At Cheltenham, the Jate Mr. Thompson not only heated his baths with 
steam, but also the air of the dressing-rooms. 

At Mr. Ramshaw’s, Fetter-lane, a steam apparatus has been intro- 
duced for copper-plate printing, which supersedes the use of twelve 
noxious charcoal fires.* Steam has also been applied to the warming 
of hot-houses. 

In the application of steam to the boiling of liquids, as at Whit- 
bread’s brewery, by means of a worm conveyed through the midst of 
the liquors, five or six hundred barrels of wort are boiled in half the 
usual time, and two chaldrons of coals are saved in one day. Steam has 
also been introduced into many other breweries. No other copper is 
requisite besides the steam-boiler ; the wort and liquors being boiled in 
wooden vats. It is likewise used for the purposes of distillation. 

The following is a summary of the advantages which will result from 
substituting steam in place of culinary fires, for the heating of houses, &c : 

Ast. Steam saves half the quantity, and three-fourths of the cost of 
coals or other fuel. 

@d. Steam can be made to create any degree of temperature required. 

3d. Steam diffuses heat equally throughout an apartment,---every 
side and every part being as warm as every other stde and part; and 
the people in a room, are not (as with fises) frozen on one side, whilst 
they are scorched on the other. 

4th. Steam, as diffused in metallic enclosures, creates neither dirt, 
dust, nor noxious odour. 

5th. Steam is free from the pray hide which attend eommon fires ; for 
no house cau be set on fire by the heat of steam ; and there is no haz- 
ard of the dreadful accidents which arise from the clothes of females and 
children taking fire. 

6th. Steam warms not merely the room into which it is conveyed, 
but all the adjoining rooms ; and if made to act in a cylinder at the 
bottom of a well-staircase, or in the hall of a house, it will increase the 
temperature of the whole house. 

7th. Steam, by causing the beated air to ascend, promotes the ventila- . 
tion of a room, and the renewal of the air, by means of an orifice and : 
pipe in the upper part of that room. Ss 

Sth. Steam renders chimneys and fire-places unnecessary ; and will, 
therefore, diminish the expence of building houses. 

9th. Steam will heat several small houses from a common boiler et a 
joint expence. | 

lOth. Steam will warm the largest as well as the smallest apart- 
ments, and parts remote from the boiler, as highly as those near; that 





* For this meritorious attention to the health of his workmen, the 
Society of Arts presented Mr. Ramshaw with the fsis gold medal. 
HH 
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is to say, would warm the Cathedral of St. Paul’s, and every remote 
corner of it, as completely as the smallest cabin. 

11th, Steam renders kitchens and fires unnece under the roof of 
a dwelling ; as it can be conveyed from any out-building to a cooking 
apparatus. 

12th. It puts an end to the use and employment of the wretched 
climbing-boy. In a word, the introduction of steam for generating and 
diffusing heat, is likely, not only to change the entire economy of our 
houses, but to promote comfort, health, cleanliness, and security, bee 
yond all former anticipations of art or genius. 


Expansion oF Souip Boprges. 


We have hitherto spoken only of the expansion of fluids 
oe but it is well known, and it will be presently seen, 


t solids aiso expand when heated. 


CXLVI . 
Hat CAUSES THE Expansion oF IRON. 


If an iron-ring be made of such a size, that an iron-ball 
(in a cold state) can just slip through it; and the ball be 
then made red-hot, the bulk will be so much encreased, that 
the dimensions of the ring will be too small for its passage. 
The diameter of the ball is, therefore, greater than before. 
Whence could this arise? ‘The iron is expanded by the 
heat which entered it. 

Observations. The following is the figure of an instrument well 
calculated to measure the comparative expansion of solid bodies : it is 
called a pyrometer. Expansion is denoted by the pressure of the heated 


body against a part of the machinery, which acting upon other parts, 
the whole receives a multiplied motion, which is marked by the index. 





4, Is a metallic rod undergoing expansion. 3, <A treble lamp, tik 
led with alcohol. c, The wheels, &c. acted on by the least preowurs. 
», The index and plate to note the decree of exnansion. And x. is the 
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CXLVII. | 
HEAT CAUSES AN UNEQUAL EXPANSION OF GLASS. 


The nature of glass is such, that when great heat is rae 
pidly applied to its surface, the expansion is so great, by 
its slowness in communicating caloric to the surrounding 

arts, that the heated part distends and 

reaks. If then, a red hot wire be applied 
to any glass vessel, it will crack, as) this 
crack, or fracture, may be carried round the A 
vessel, so as to render the edge almost level, 
by moving the wire slowly on the surface. If 
the wire should cool before the fracture is 
complete, it must be again made red-hot. As 
it is often the case, that phials, flasks, receiv- 
ers, &c. are broken in the progress of experi- 
ment, and are incapacitated for further use in 
that state, they may be converted to various 
uses, as evaporating dishes, &c. by merely ap- 
plying over them ared hot iron-ring; the 
figure of which is annexed. a, Is a wooden handle to 
prevent the hand from being burned. 38, Is the ring. 

Observations. The art of making watch-glasses depends upon the em 
ployment of caloric, as a power which expands glass unequally. A glass 
globe is blown of sufficient size to permit five glasses being cut from it. 
When the globe is cold, a red-hot tobacco-pipe, or iron-wire, Is run 
round. | The model of the watch-glass drawn upon it ;beingthe crack 
follows the point of the heated pipe or wire, until the circie 1s described, 
and the watch-glass drops out of its place. The other four are done in 
the same way. This contrivance is admirable, considering that it arose 
from what is generally supposed to be a bad property of glass: viz. 
fracture by heat too suddenly applied. 

a) a 
OBSERVATIONS ON Fusion. 


Fusion is that operation, by which, in Chemistry and the arts, Metals 
and other solid hard bodies become fluid by combination with heat. 

Some bodies, such as ice, tallow, and wax, melt by a gentle heat ; 
whilst others, such as the earths and some of the metals, resist the action 
of the hottest furnaces. It is customary, therefore, since the late im- 
provements in chemical science, to submit these refractory substances 
to the action of a blow-pipe charged with hydrogen and oxygen gases ; 
orto the agency of galvanism. The concentration of the solar rays, 
too, through a powerful burning-glass, is sometimes employed for this 
purpose. 

Expansion is the general consequence of fusion, and contraction that of 
the return of bodies to a solid state: but there are exceptions to this 
rule. Bismuth, antimony, cast-iron, and some alloys, contract while 
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fused, and.expand when they become coldand:aolid. This.exception ia 
of great use fh the ‘arts where the above-mentioned metals are used ; 
particularly in the case of an alloy of swehich printer's types are made, 
{of which antimony. fo ms a part ;) whereby it is-Aitted by its expansion 
_ to fill the mould so con. pletely, as to receive.the-most exact impression. 
For the common purposes of fusion, furnaces; crucibles, 4c. are used. 

Of furnaces there is a great variety: the: most common is the blast 
furnace, which is urged by a large pair of bellow’, and termed a forge ; 
it isthat used by blacksmiths. Reverberatory furnaces. ‘are used for 
heating metals, ores, &c. before they ate placed in-avind;. or smelting 
furnaces, to be fused or reduced. See Plate ¥.'.“See alsa.an engraving 
of Knight's portable furgace, in Plate 7. Likewise Plate 8, which re- 
presents the furnaces in the Laboratory of the Surrey Institution ; figure 
5, of which, is an annealing furnace, heated by the fisme'of the wind- 





furnace figure 4, in its passage to the chimney at figur Ss. e 
The annexed cut repre- ee he he, 
sents a portable, furnace, 
which may be used for a 
variety of purposes. e¢ is 
the chimney, which may 
be lengthened at pleasure; 

J, is an aperture at the 
top for the reception of 
an iron sand bath, (before 
described,) and for the 
admission of fuel; g, g; 
are riugs for supporting 
‘iron pillars, which have a 
wire passing across at 
the top, for suspending 
an evaporating-dish, or 
any other vessel above 
the fire; A, is a tube or 
gun-barrel, ‘passing thro’ 
the furnace; ‘this tube, 
{as will afterwards be 
scen,) is for the produc- 
tion of hydrogen gas. 
When the furnace is used 
for other purposes, the 
saaien to pad hapa E : 
one hole may%e stopped, ° 
and into the.other the ; 
pipe of a pair‘of bellows u 
may be ingerfed. 4, Is 
wn apertute “with a sli- | 
ding door, fof-the reception of a muffle: k, is‘@ door, by which a cru- 
cible, &c. may. be placed in the furnace; and gg, is the ash-pit. This 
furnace, takett altogether, is, perhaps, the maat complete for a variety 
of usefulparppses, that ever was invented. There is a furnace (on a 
different principle from any of the foregoing) exhibited in Plate 4, 
which is well calculated for the consumption of a small quantity of 
sage a aes at raed top a narrow in the middle so 
. cient room for the crucible ic i ig ver 
strongly but economically heate?. amen ores , 
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Mr. Gill bas used pumice-stone as _a furnace for performing cxperi- 
ments in fusing metals. ts light and porous nature, and of course, its 
very slow conducting power for heat, suggested the use of this sub- 
stance.. He made hemi-spherical cavities, of about an inch and a halt 
only in diameter, in two small pieces of pumice stone; and, after making 
side orifices into the hollow cavities thus formed, to introduce a !yust of 
air, he filled them with charcoal, putting in also a small picce of conper, 
and fitted them together. Onigniting the furnace, and emplyyivg a 

air of common hand bellows, he soon raised the temperature of the 
uel to an extraordinary degree of vehemence ; and found the copper 
was completely fused with that very small quantity of fucl only. ‘This 
apparatus has since been improved by Mr. Gill, and has also been used 
in the laboratory of the Royal Institution. It promises to be of consi- 
derable utility to those gentlemen and others who are desirous of per- 
formiug chemical experiments in a parlour upon a table, and on a small 
scale: but we think that the uses of pumice stone might be still further 
extended by its being pulverised, and caused to surround furnaces of 
large dimensions, where the intensity of the heat wanted is great, and 
where the prevention of its escape is of importance. 

Crucibles, which are made of baked 


earths, &c. are of various shapes and 
sizes. The most common are of the bn ee 
annexed form. These contain the = [—~} 
metals or other substances to be fused, J ¥ 
and from their power of resisting fu- 
sion themselves, except when submit- 
ted to a very extraordinary heat, they 
answer all the common purposes of melting metals and of reducing 
their oxides in quantity sufficient for every purpose of chemical experi- 


ment. 
When substances in a state of fusion are apt to ct A 


oxidate, to sublime, or to evaporate ; and hy this loss 

cf quantity are liable to defeat the desired end of expe- 

viment ; the crucibles containing them have lids, which B 
may be either slightly or strongly luted to them. An- 

nexed is:a figure of one of these: a, is the lid; 8, the 

crucible, and c, a stand to support it ia the furnace. In 

the reduction of arsenieal ores, and in the fusion of zinc 

aud other metals, volatile at low temperatures, these Cc 
covered crucibles are absolutely necessary. o_o 


Another mode of preventing the sublimation or oxida- 
tion of fused metals, is to submit them to heat in barrel 
formed crucibles, which may be luted over with a coat 
of clay andsand. This coat will withstand a most in- 
tense heat. The annexed figures represent the appara- 


tus in question. These crucibles 
are those recommended in ex- <= 
periment 115 for the preparation 
of charcoal. 
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Annexed is the figure of 
aniron tongs, or forceps, 
made use of by chemists 
and workers in metals to re- 
move orucibles from the 





furnace. ; ae 
The operation of melting or fusing metals must be so well understood 
even Ly the most inexperienced, that it would be useless to waste time 
in describing it. Instead therefore of a series of experiments on the 
subject, the reader is presented with the following 
TABLE OF THE ORDER, AND DEGREES OF MEAT, IN WHICH 
Metals are fusible. 


Fahrenheit’s Thermometer. Wedgewood’s Pyrometer. 
- 2 


Mercury, = = « © eo 39° Silver, = - © w@ © «© ; 
Potassium, - - - = « + 136° Copper,*> - = + « © « 7° 
Sodium, eo © = = « «= 194° Gold, = ©» © ee 2@ @ @ 3° 
Arsenic, = = = = « « B06" Cobalt, »= «© ® #2 @ 2 @ 130° 
Selenium, - - = = © « 214° Iron, ~- «© «= = @ © @ 158° 
Cadmium, - - - - - ~ 436° Nickel,» - © « = « © 160° 
Tin,- - 2'= - = «» » 442° Manganese, ~ © - = = 160° 
Bismuth, - - - - « - 476° Platinum, - 2 + = © 170° 
ad, = - © «= - = - 612% Palladium, - - - - = 140° 
Tellurium, - - - - - 620° Chromium, - - - + = 170° 
Zinc, - - - - - + ~ 680° Molybdenum, - - - - + 170° 
Barium, - - - - + + 700° Uranium, - - - - = = 170° 
Antimony,- - - = - - 810° Titanium, -© e «= e «= 170° 
Tungsten, - - =» « = « 170° 
Tantalium, - = = «© « 170° 
Rhodium, - - - - - - 180° 
Iridium, - = © = = « 180° 


The fusing points of the following thirteen metals are unknown. 
Osmium,—Calcium,—Magnesium,—Strontium,—Y ttrium,—Cerium,— 
Aluminum,—Glucinum, — Zirconium,— Ammonium, Lithium,——Sili- 
cium,=—and Thorinum, 

Many substances, infusible (in the common modes) by themselves, are 
rendered perfectly fusible, by the addition of other substances which 
have an affinity forthem, This is well exemplified in the art of glass- 
making, where flints, sand, or silicious earth, will not fuse by a most 
intense heat, until a quantity of potass be added: the whole mass will 
then melt, and become quite transparent : substances employed to facie 
litate the fusion of metals are called fluxes. Alloys are generally more 
fusible than the metals of which they are composed. 

Fusion is often performed by means of blow-pipes, of which there are 
several varieties. 

The small blow-pipe is a most useful instrument. It is difficult ta 
describe the mode of keeping up a continual blast for a minute or €wo ° 
but this is acquired by alittle practice, and any one can blow for a few 
seconds ; one lesson on the mode of using it will be more satisfactory 
than any description. An intense heat may be produced by it in a few 
seconds, which, if well managed, will melt most of the metals, &c. with- 


out difficulty. Angexed is a figure of 

this instrument: it ‘thas a ball for the re- 

ception of the saliva, which comes from a 
- get 2 ‘ err. g.,. CT 
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«ot for this precaution, the damp would weaken the flame. ‘The sub- 
statices submitted to the flame must be _— not larger yee! sf pepper. 
cdrn ; disappointment frequently occurs from attempting to melt larger 

A articles. See further deseription of this instrument in the Chapter on 


‘ests. 
_ The hydraulic blowspipe, generally forms a part.of a chemical or mi- 
Geeta apparatus convenient for the performance of experiments on 
a small scale. The following figure represents it as a fixture ina 
table fitted up with chemical tests, &c., in which state’ the whole ap- 
paratus may be had at Mawe’s Mineralogical Repository. . 





The instrument itself is a vessel made of tinned iron in the 
form of a parallelopipedon, which must be half filled with water. In 
it a partition is so placed, as to divide it into two chambers, having a 
vacancy at the‘bottom. A tube is a in the corner a, so that by 
blowing down, the water becomes displaced from one chamber into the 
otber, and acts with such pressure through the vacancy, as to force a 
continued stream of air through the nozle 8. This being directed 
across the flame of the lamp c, a jet of heat is produced equal to a 
forge. The substance to be fused or the mineral to be examined, should 
be small, and placed on a piece of charcoal, then held m contact with 
the point of the flame. By keeping the water at the highest pressure, 
the greatest degree of heat is produced. The stream of air may be in- 
creased, diminished, or stopped, by turning the valve p. 2, Is a stand 
supporting a small evaporating over a lamp. | 
Ibe alcohol blow-pipe is really an ingenious and useful inatrument ; 
see plate 9. The aleobol in the brass globe is. beiled by the heat 
proceeding from the flame of the lamp placed wndertieath: this causes 
expausion, or formation into vapour, which issuing out at the jet, is in- 
¢enlously made te pasa through the same flame; whereby, from its in- 
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flammability, a stream of most intense heat is made to play upon any 
substance, submitted to its influence. As long as there is any alcohol 
in the globe, it will be rendered gaseous. 

-Bldw-pipes are sometimes charged with gases in a separate or come 
bined state, so as to support great heat for the fusion of refractory sube 
stances. Thus when a stream of oxygen gas descends on ared hot body, 
the combustion will be intense ; consequently when another body is 
placed upon the burning one, fusion, or combustion is inevitable. 


CXLVIIIL 
Fusion or Metaus on Iontrep CuHaRcoa., 
When exposed to a stream of Oxygen Gas. 


For this purpose, an apparatus of the annexed figure has 
been used. 










a7) 
ww | 
Pour water in at the funnel », until the japanned vessel 

4 be quite full; then, after having shut the cock », apply 
rather loosely the retort 1, (charged: with materials for pro- 
euring Oxygen Gas,) over the lamp, to the aperture H 
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Whert the Gas begins to ascend, the Water will escape through 
the same aperture, and fall into the vessel x ; when the ves- 
sel is quite full of Gas, the aperture is to be corked, the Gas 
being fit for use. When intended to be used, elevate the 
stand F, within two.inches of the jet Gc, and put whatever 
substance is to be fused on a piece of ignited Charcoal in.a 
shallow platinum vessel like a saucer, which 18 to be placed 
on the stand. When all things are thus ready, turn the cock 
E, of the jet upon the Charcoal, &c.; also the cock p; and 
immediately afterwards pour Water from a pitcher into the 
funnel 3. As the Water is poured in, the Gas rushes out, 
and this will continue to be the case until the vessel is again 
full of Water, when it may be charged with Gas as before. 

Metals are fused upon Charroal in this manner in the 
globular form ; the Charcoal itself with the Oxygen forming 
Carbonic Acid Gas, which is dissipated in the atmosphere. 
A portion of the Oxygen also combines with the metal, and 
converts it into an Oxide. 


a Sg i 


It remains, now for us to describe one of the most gene- 
rally useful instruments to be operated with, in the whole 
practice of chemistry. This is the Oxy-hydrogen Blowpipe, 
Vchateed with one part of Oxygen, and two of Hydrogen 
Gas,) which is capable of obtaining the highest temperatures, 
and of fusing the most refractory substances. 


DESCRIPTION OF THE OXY-HYDROGEN BLOWPIPE. 
‘The following cut represents this instrument in action. 
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A, B, Is a deal screen one inch and a quarter thick, reacn. 
ing from the floor to the cieling of the laboratory; it is so 
constructed, that a, opens as a door, whilst 8, remains fixed. 
c, Is the pump for exhausting the common air, and con- 
densing the gases, by means of a piston. on, Is the metallic 
box of the apts a for containing the condensed mixed 
gases. £, Is the bladder, containing the gaseous mixture for 
compression. ¥, Is the hand of the operator upon the stop- 
cock of the jet, on the outside of the screen. G, H, Isa 
glass or brass tube for the jet. 1, 1s the spirit-lamp for ig- 
niting the gases. 

_'The following is a figure of the minute parts of the Blow- 
pipe. 

A, A, A, Is the box for the: 
Gases. 3B, B, Is a piece of 
brass tube, closed at the : 
bottom, called the trough, A—+;-—jj—= 
which is fixed air-tight, into pee 
the box. c, Is a small tube 
in the interior, which, com- 
mencing near the top, 1s in- 
serted into the bottom of the 
trough; two or four holes 
are made from the trough 
into this tube, and open a 
communication to the Gases 
in the box. p, Isa circular 
flat valve, lined with oled 4&———=====— 
silk or leather. 2, Is a central pin, which covers the holes, 
and prevents the passage of any thing from the trough into 
the box. rF. Is an intersection of the trough by fine wire- 
gauze. G, Is a small chamber, (ini the cap of the trough, 
which screws on air-tight,) communicating by a fine tube 
with the interior of the trough ; and just below the orifice of 
this tube, is a second piece of very fine wire-gauze. 4H, Is 
the stop-cock, which connects the cap with a jet pierced, 
having a circular motion, 5, and to this, various tubes, as K, 
may be fitted. A piece of fine wire-gauze covers the end of 
the tube at c, to stop the passage of any thing from the box, 
which may prevent the action of the valve. 

The mode of rendering the use of this instrument safe, 1s. 
to reject all jets but such as are of a very fine bore; these 
being attended with little or no danger, as the flame is ar- 
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rested in them, by the minute diameter of their pass 
On the contrary, when jets of large diameters are seed, thes 
are very liable to a recession of the flame into the box, and, 
consequently, to the complete destruction of the apparatus, 
and the hazard of the operator's life. But as extremely high 
temperatures are sometimes necessary for the fusion of re- 
fractory bodies, tubes of one-sixtieth of an inch in diameter 
are absolutely necessary. To prevent injury to the operator, 
when these tubes are used, br. Clarke, of Cambridge, has 
invented a safety-screen, through which the jet passes to the 
body under operation; and we are happy to add, that the 
invention has nine completely aurmened: its purpose. 

When the instrument is to be used, the reservoir should 
be exhausted of the common air, by means of the syringe, 
and then filled with the Gases; after which, water should be 
poured into the trough to about 1; the Gases may then be 
condensed into the box, by applying the piston vertically ; 
and by their own elastic force, they will pass through the 
tube, the water, and the various screens of wire-gauze, and 
issue out at the jet. 

When the inflammation, by the use of a very large jet, or 
of a slow current through a small one, passes backwards, it 
as generally arrested by the screen at m; and when it does 
pass it, it merely explodes the small portion of Gas in the 
upper part of the trough, and does no harm; and the valve 
Db, prevents the water from being propelled into the box. 

br. Clarke, in a letter to Dr. ‘Thomson, says, that in using 
the Gas Blow-pipe, two precautions are necessary :—First, 
the operator, betes igniting the Gas, should apply his ear 
to the apparatus, (gently turning the stop-cock of the jet at 
the same time,) and listen to determine, by the bubbling 
woise of the oil, whether it be actually within the safety cy- 
linder. The oil may be drawn into the reservoir whenever 
the piston is used, if the stup-cock below the piston be not 
carefully shut, before the handle is raised. If there have 
been a partial detonation in the safety-cylinder, as sometimes 
happens, when the Gas is nearly expended, this precaution 
is doubly necessary, to ascertain whether the oil has not been 
driven into the reservoir, because an explosion of the whole 
apparatus would be extremely probable. Using. this. pre- 
caution, the diameter of the jet may be so enlarged as to 
equal one-twenty-fifth of an inch. —_ | 

Secondly, if, with this diameter, the heat of the flame be 
not sufficient to melt a Platinum-wire, whose diameter equals 
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one-sixteenth of an inch, the operator may be assured his 
experiments will not be attended with accurate results. The 
melting of Platinum-wire ought to be considered as a neces- 
cary trial of the intensity of the heat, which should be such, 
that this wire not only talls in drops before the flame, but 
also exhibits a lively scintillation, resembling the combustion 
of Iron-wire exposed to the same temperature. 

‘© It must,” he says, “ have appeared very remarkable, 
that while the reduction of the Earths to the metallic state, 
(and particularly of Barytes,) was so universally admitted by 
all who witnessed my experiments with the Gas Blow-pipe 
in Cambridge; the experiments which took place at the 
Royal Institution for the express purpose of obtaining the 
same results, totally failed. ‘This will, however, appear less 
surprising, when it is added, that my own experiments began, 
at length, to fail also. In the month of April 1817, owing 
to causes I could not then explain, the intensity of the heat 
was so much diminished in the flame of the ignited Gases, 
that I was sometimes unable to effect the fusion of Platinum- 
wire, of the thickness of a common knitting-needle. ‘The 
blame was, of course, imputed to some impurity, or want of 
due proportion in the gaseous mixture ; when, to our great 
amazement, the intensity of the heat was again restored, 
mp by removing a quantity of oil which had accumulated 
in the cap of the safety-cylinder, and which had acquired a 
black olan About this time Dr.: Wollaston arrived at 
Cambridge, and was present at some experiments, in com- 
pany ah the Dean of Carlisle and our Professor of Che- 
mistry. Dr. Wollaston brought with him some pure Ba- 
rytes. It was immediately observed, that with this newly 
prepared Barytes there was no possibility of obtaining any 
metallic appearance. The Barytes deliquesced before the 
ignited Gases, and drops of a liquid caustic matter fell from 
it. Hence, it became evident, that the failure here, and at 
the Royal Institution, might be attributed to the same cause ; 
namely, the impurity of the Barytes, which proved to be in 
fact an Hydrate; its reduction to the metallic state, before 
the ignited Gas, being thereby rendered impracticable.” 

In Mr. Hare’s (of Philadelphia) Blow-pipe, the Gases are 
not in mixture till they are brought together at the point of 
emission ; ‘ consequently” says Mr. Tilloch, ‘* the operator 
is completely secured against any danger from an explosion ; 
and it must be obvious, that by having two condensing ves- 
sels for the Gas reservoirs, every result can be obtained, 
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which the united Gases from one vessel can possibly yield ; 
for by means of a cock at the efluxion, the Gases may be 
regulated, till any required proportion of mixture or effect is 
produced.” 


The following are some of Dr. Clarke's Experiments on 
vurious Substances by the action of the Oxy-Hydrogen 
Blow-pipe. 


CX LIX. 


CoMBUSTION OF THE CARBONACEOUS SUBSTANCE 
Which floats on Pig-i ron. 


When this substance was brought, per se, into contact 
with the ignited Gas, scintillations ensued, resembling the 
sparks thrown out by the firework, called a flower-pot; but 
on a smaller scale. When placed upon Charcoal, the same 
appearance takes place, until fusion begins, when a bead of 
metal is formed upon the Chareoal; and, as soon as this jar 
to boil, such a rapid combustion takes place, that the whole 
of the metal seems to be sent forth in a volume of sparks. 


Observation. The bead exhibits to the file a bright metallic lustre 
like iron ;—both before and after fusion, it is magnetic. 


CL. 
Fusion AND ComBUSTION OF CARBURET OF [RON. 


Dr. Clarke selected a small fragment, and brought it into 
contact with the ignited Gases ; its fusion aamediaialy en- 
sued, being accompanied, at the same time, by that vivid 
scintillation which was remarked in the preceding experiment, 
and which denotes the combustion of metallic bodies, espe- 
cially of Iron and Platinum. No change of colour was, how- 
ever, to be observed in the flame; the light, as usual, was 
intense. 


Observations. Upon examining the appearance of plumbago after 
fusion, its surface was covered with innumerable minute globules, some 
of which were limpid and transparent; others were of a brownish hue ; 
and the larger globules jet black ; and seemed to exhibit a dark metallic 
lustre; but being so exceedingly minute, it was difficult to ascertain 
their real nature. They sunk in naphtha, disengaging bubbles of gas. 
Water produced no change in thelr 1 ehh they fell rapidly to the 
bettom, and remained there without alteratiou. 
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cLy. 


Repuctron or Oxtpe oF TIN, 
Attended by Combustion. 


Wood-tin exposed to the ignited Gases, communicates a 
beautiful blue colour, like that of violets, to the flame. ‘This, 
Dr. Clarke says, has not been before noticed. 

If a pair of Iron forceps be used as a support, the Jron 
becomes covered with an Oxide of Tin, of incomparable 
whiteness. The fusion is rapid; and if the Weod-tin be 
placed upon Charcoal, the metal will be revived in a pure 
and eable state. 

CLI. 


RepuctTion or OxipE oF Iron 
Attended by Combustion. 


In this experiment, Dr. Clarke made use of Wood-iron, 
or fibrous red Hematite. It was placed upon Charcoal, and 
instantly fused ; being reduced to a bead, which began to 
burn, like Iron-wire, by continuance of heat. 


CLILL. 
Fusion oF Pxuatinum. 
The largest drops which have fallen from melted Plati- 


num-wire, when exposed to the utmost heat, weigh ten 
ins; but Dr. Clarke obtained drops of metal weighing 
urteen a when the current of gas was diminished so 
as not to let the metal run off too quickly from the wire. 
By placing several globules upon a piece of Charcoal, and 
suffering the whole force of the gases to act upon them, the 
metal is made to boil, and they all run together in one mass. 
In this way Dr Clarke has melted more than 200 grains of 
Platinum into a single brilliant metallic globule. 


CLIV. 
ComMBUSTION AND VOLATILIZATION OF TELLURIUM. 


When Tellurium is placed upon charcoal, and acted upon 
by these gases, it ‘allawries with violence, accompanied by 
detonation, exhibiting a very beautiful flame. It is then’ 
volatilised in the form of a greenish yellow vapour, having 
& very disagreeable odour. 

Ss _ CLV. 

CoMBUSTION AND VOLATILIZATION OF SELENIUM, | 

The action of the ignited gases on this new metal, causes 
rapid volatilization, and the metal as it arises gives a beau- 
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tiful blue colour to the flame; at the same time the vapour 
has a strong odour of horse -raddish. 


CLVI. 
CoMBUSTION AND SCINTILLATION OF ANTIMONY. 
If, when this metal is in a state of ebullition on Charcoal, 
it be thrown upon a deal-board, or on the floor, it will di- 
vide into innumerable fiery globules, which burn with a 
vivid flame and brilliant scintillation. 


CLVII. 
Fusion AND SCINTILLATION OF IRON AND JRON-FILINGS. 


When these were put upon Charcoal, and acted pe by 
the ignited gases, they were speedily in a state of active 
ebullition, and gave out a most vivid light, accompanied by 
beautiful scintillations. 
CLVIII. 
Fusion AND COMRUSTION oF CopreR. 


Copper placed upon the Charcoal, boiled and burnt rapidly, 
giving out a delicate green flame. 


CLIX. 
ComsustTion oF GoLp. 


If a slip of gold be exposed to the action of these gases 
in a state if ignition, it will burn with a brilliant green 
flame. , 

CLX. 
CoususTION OF SILVER. 

When a piece of silver is put on a piece of Charcoal], be- 
fore the jet of the compound blow-pipe, it burns with a 
light green flame. 

cLXI. 
FusioN AND COMBUSTION OF CRYSTALLIZED 
Phosphate of Lime. 

This salt did not decrepitate. [t was phosphorescent, and 
fused into a black slag; depositing on an iron forceps, a cupre- 
ous coloured powder. It scintillated with a reddish-coloured 
flame. Upon filing the slag, Dr. Clarke observed a globule 
of white metal, resembling silver, which does not alter by 
exposure to the air. 
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Mr. Hare's experiments on Earths, &c. with the Ory- 
Hydrogen Blow-pipe. : 
CLA II. 
Fosion or Siuex, ALUMINE, AND BARYTEs. 


. Finely powdered silex was moistened with water; it be- 
came agglutinated by the heat, and was then perfectly fused 
into a colourless glass. 

Alumine was perfectly fused into a milk-white enamel. 

Barytes fused immediately, with intumescence, owing to 
water ; it then became solid and dry; but soon melted again 
into a perfect globule, or greyish-white enamel. 

CLXIII. 
Fusion oF StronrtriTES, GLUCINE,AND ZIRCON. 


Strontites placed upon the Charcoal and exposed to the m- 
flamed gases, exhibited the same phenomena; Glucine, in a 
simliar situation, was perfectly fused into a white enamel. Zir- 
con, under the same treatment, exhibited a similar appearance. 


CLXIV. 
Fusion oF Lime. 


When the compound flame fell upon Lime, the splend- 
our of the light was insupportable to the naked eye; and 
when viewed through deep-coloured glasses, (as, indeed, all 
the experiments ee to be,) the Lime was seen to become 
rounded at the angles, and gradually so sink, till, in the 
coprse of a few seconds, only a small globular protuberance 
remained, and the mass of supporting Lime was also super- 
ficially fused at the base of the column, through the s 
of half an inch in diameter. The protuberance, as wellies 
the contiguous portion of the Lime, was converted into a 

fectly white apd glistening enamel. A magnifying glass 

iscovered a few minute pores, but not the slightest earthy 
appearance. 


CLXV. 
Fusion oF MAGNESIA. 


The escape of water caused the vertex of the cone of 
Magnesia to fly off in repeated flakes, and the top of the 
frustum, that thus remained, gave nearly as powerful a 
reflection of light as the Lime, After a few seconds, the 
piece being examined by a magnifying glass, no roughness 
or earthy particles could be perceived onthe spot, but a 
nuntber of glassy smooth pactabarained whose surface wes 
a perfectly white enamcl. ao. | 
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Observation. Professor Silliman, of Yale College, says, that we 
may, perhaps, be justified in saying, in future that the primitive earths 
are fusible bodies, although not fusible in furnaces,—in the solar focus, 
nor, (with the exception of alumine and barytes,) even by a stream of 
oxygen gas directed upon burning charcoal. 


CLXVI. 
Fusion oF GUN-FLINT. 


Gun-flint melted with great rapidity : it first became white, 
and the fusion was attended with ebullition and a separation 
of numerous small ignited globules, which seemed to burn 
away, as they rolled out of the current of flame: the pro- 
duct of this fusion was a beautiful splendid enamel. 


CLXVII. 
Fusion oF CuHa,cepony, ORIENTAL CoRNELIAN, AND 
Red Jasper. 


Chalcedony melted rapidly, and gave a beautiful bluish- 
white se resembling opal. 

Oriental Cornelian fused with ebullition, and produced a 
semi-transparent white globule, with a fine lustre. 

Red Jasper, from the Grampians, was slowly fused with 
a sluggish effervescence: it gave a greyish-black slag, with 
white spots. 


CLXVIII. 
Fusion of THE BERYL, aNnp Percvian EMERALD. 


Beryl melted instantly into a perfect globule, and conti- 
nued in a violent ebullition, as long as the flame was ap- 
peek and when, after the globule became cold, it was 

eated again, the ebullition was equally renewed: the glo- 
bule was a glass of a beautiful bluish-white colour. 

The phenomena exhibited by the Emerald of Peru, were 
similar; only the globule was green, and perfectly trans- 
parent. 


CLXIX. 
Fusion ann Combustion or LEUCITE. 
Leucite instantly fused into a perfect transparent white 
glass; the fusion was attended with gan ebullition, and 


many ignited globules darted from it, and burnt in the air, 
or rolled out.wpon the Charcoal, and then burned... 
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_ Observations. It is probable that these globules were potassium, as 
‘this stone contains more than 20 per cent of potass. 

In addition to these and other interesting experiments, Mr. Hare 
fused porcelain, common pottery, fragments of hessian crucibles, 
Wedgewood’s ware, various natural clays, a8 pipe and porcelain clay, 
fire-brick, common brick, and compound rocks, with equal ease. 

M. Lampadius, on making use of the gas blow-pipe, found the heat, 
which is produced by the combustion of oxygen with carburetted hydro- 
yen gas procuredfrum coal, to be more intense than that with pure 
hydrogei, 

ie Sa, OS aa 
OBSERVATIONSON THE FUSION OF SUBSTANCES BY MEANS OF 
BURNING GLASSES. 


This mode of generating intense heat, was much better known to the 
ancients than it is to the moderns. Archimedes set fire to Marcellus’s 
navy, by means of a burning-glass composed of small square mirrors, 
moving every way upon hinges; which, when placed in the sun’s rays, 
directed them upon the Roman fleet, so as to reduce it to ashes at the 
distance of a bow-shot- The most remarkable modern burning-giasses, 
are those of Magine of 20 inches diameter ; of Sepatala of Milan, near 
42 inches diameter, and which burnt at the distance of 15 feet ; of Sete 
tala, of Vilette, of Tchirnhausen, of Buffon, of Trudaine, and of 
Parker. 

That of M. de Villette was three feet eleven inches in diameter, and 
its focal distance was three feet two inches. Its substance is a com- 
position of tin, copper, and bismuth. Some of its effects were, that 
a silver six-pence melted in 74”; a King George ‘s halfpenny melted in 
16", and ran in 34" ; tin melted in 3’, and a diamond weighing 4 grains, 
lost {ths of its weight. 

That of M. de Buffon is a polyhedron, six feet broad, and as many 
high, consisting of 168 small mirrors, or flat pieces of looking: glass, 
each six inches square ; by means of which, with the faint rays of the 
sun in the month of March, he set on fire boards of beech wood at 150 
feet distance. Besides, his machine has the conveniency of burning 
downwards, or horizontally, each speculum being moveable, so as to 
be set to a proper inclination for directing the rays towards any given 
point ; and it turns either in its greater focus, or in any nearer interval, 
which our common burning-glasses cannot do, their focus being fixed 
and determined. M. de Buffon, at another time, burnt wood at the 
distance of 200 feet. He also melted tin and lead at the distance of 
above.120 feet, and silver at 50. 

Mr. Parker, of Fleet-street, London, was induced, at an expence 
of upwards of 700], to manufacture a large transparent lens, capable 
of fusing and vitrifying such substances as resist the fires of ordinary 
furnaces, and more especially of applying heat in vacuo, and in other 
circumstances in which it cannot be applied by any other means. After 
directing his attention for several years to this object, and performing a 
great variety of experiments in the prosecution of it, he at last suc- 
ceeded in the construction of a lens, of flint-glass, three feet in diame- 
ter, which, when fixed in its frame, exposes a clear surface of $2 
inches ; the distance of the focus is 6 feet 8 inches, and its diameter 
Linch. The rays from this large lens are received through a smaller 
oue of 13 inches diameter, focal length 29 inches, and diameter of the 
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focus gths of an inch. This second lens increases the power of the 
jormer more than 7 times, or as the square of 8 to the square of 8. 
The following table presents the most remarkable experiments performe« 
ed with this double lena 
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SUBSTAMCES FUSED. P boca 
Pure Gold........ dea siawauisaen sodaw neue csesecutencecudausdes eas 20 3 
Silver ..... whacbdedeteseses éseces dusads warvackeccbedcueeeus 4 
me COP Per ecccsccvscavesenevesincaseseasscesasececeancnd. wesace 20 
—— Platinum........ iuwetbsstucaacan weewxoedswanseceenuseenee 3 
NICKG) cuiwsccinencvstereusiaecnseternasdedaceesyucsieeewes be 3 
Cube of Bar Lron.......ccccccccccccncccceccectcetcccnsacccces 12 
omen CASE. DOU evs cissend Sodacdenicsescuecewesaciaweaveces 3 
Be lessee cscueic sSuatecesccusateewaehasiaeeerese ‘ie 13 
Scorie@ of Wrought Tron.............cceceeeeeee coccnenccesees 2 
at (OM soos ves cbucsccanssecchinss 18 gc deawecaseaseavasdanes cosas 7 
"TopaZ......0. Kosiosits Siisieuue Gabber aonctinge tans sosasemesseesncne wn ; 45 
Oriental Hinerala........cccccccccccccnecsceerceces Se ebas cd aeuee 25 
Crystal Pebble............ccsccsseceseccsssens Saaiutexdedeeaeons 6 
WY DIG: Ar ate sicisaecivcccisec cts létendiscevecetcvewcrsactoessuacs 30 
Oriental Flint........ccccceccccscenecccsecccccceccesecsceuses sess 30 
Rough Corneliaus..........cccccccccnccrcccecesncess Sash Ses igus 75 
DANUCE sc iscacavevndincewasua dak -seecuagnerceenesetens siwiaeaeceacas 25 
OWS Riisccs> ~dawcicternsatar ten lace cainweenedasveteeues-weavasnaas 20 
Gave bcc oescd-evscss eee ecccassaesdehewneaceenttoicaetecueoene es LT 
White Rhomboidal Spar...........ccccscscecseessoeerereveners 60 
Zeolite ....ce0e. Bipicwwlewawsu Sas oat teu Sones samewiesmeteeoueueest 93 
Rotten: Stones ciccacesessceccsscveccdessseceees eereere ry ery ; 80 
Slate......cee0. afew ueuip eae Seedseuenseuseharercetuseuueetaswounad 2 
ASDEStOS..c...c0c08 cccccceenserens o citduaws teauseccssyeneaneneter 10 
Line Stone.....ccccceccecccee sbiekgueans catecaeueuesectoussucren ase 
Pummice Stone........- ubcsusveesleneaxensetoaweras Leataveaeauas 
Lava.....ese- sca aewanbeasesuwoevnaedas evamereoucacuaene reueeceaess 
Volcanic Clay....cccccccccccovssccccssessesveccscccotecccccsencee 
Cornish Mouor Stunes........-0 cagaseucaleustecsaneuedbatereeneseeesees 





In the experiments on iron, the lower part, s. e. that part in contact 
with the charcoal, was first melted, when that part which was exposed 
to the focus remained unfused: an evidence of the effect of flux 
on this metal. 

Several of the semi-crystalline substances, exposed to the focal heat, 
exhibited symptoms of fusion: such as the agate, oriental flint, cor- 
uelian, and jasper. Garnet completely fused on black-lead in 120°, Jost 
4th of a grain, became darker in colour, and was attracted by the 
magnet. ‘Ten cut garnets taken from a bracelet, began to run, the 
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one into the other in a few seconds, and at last formed into one globular 
garnet. The clay used by Mr. Wedgewood, to make his pyrometric 
test, ran in a few seconds into a white enamel. Seven other kinds of 
clay sent by Mr. Wedgewood, were all vitrified. Several experiments 
were performed on lime: a globule of this being put into the mouth, 
flew into a thousand pieces, owing to the moisture. : 
A small burning lens for setting on fire substances in vacuo, or 
ee in bell-glasses containing oxygen and other gases, may be seen 
in Plate 3. 


EFFEcTS OF ELEcTRIcITY ON MOLTEN IRON. 


During a tremendous thunder storm, on the 26th of July, 1820, the 
workmen, at the Thorncliffe Iron-works, in presence of all the resident 
proprietors, were casting a tilt-shaft, about 5 tons in weight, in a per- 
pendicular mould. ‘When the casting was nearly complete, the liquid 
mass suddenly shot up, \ike a cataract of fire from the orifice of a vole 
cano, and, mingled with clouds of heated sand, fell in red-hot flakes on 
every side. Of about forty persons present, twenty-two were, more or 
Jess, severely burnt, and in the most shocking manner. One of the pro- 
prietors was killed, three men perished on the spot, and six more soon 
after. No accident, of this kind, ever took place in this foundry be- 
although castings of double the above weight have been executed 

ere. 

The immediate cause of the catastrophe is not known: the casting- 
moulds were found perfect after the accident; and it could not have 
arisen from moisture, as the casting was almost complete, before it 
occurred. | 

The proprietors, and others, suppose, that some communication took 
place between the air, which was highly electrified at the time, and a 
dense sulphureous vapour arising from the upright column of molten 
mcial in its matrix, whereby the explosion, resembling an earthquake 
in violence and noise, was occasioned. 

Quere.—Is there not something analogous between this catastrophe 
and the phenomena of earthquakes, volcanoes, and meteoric stones ? 
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CHAPTER V. is 


EXPERIMENTS ON CHEMICAL AFFINITY. 


Cuemicar Affinity is that tendency to unite, which 
many bodies, possessing different qualities, exert towards 
each other. Thus, we say that Sulphuric Acid has an 
affinity for Lime; and Water for Sugar, because such 
liquids having the power to dissolve, are thereby capable of 
combining chemically with the substances. Affinity urges 
heterogencous particles towards each other, and, of course, 
is the cause of the formation of new integrant particles, 
composed of a certain number of heterogeneous particles. 
These new integrant particles afterwards unite by cohesion, 
and form masses of compound bodies. Thus an integrant 
particle of water is composed of particles of hydrogen 
and oxygen, urged towards each other, and kept at an 
insensible distance by heterogeneous affinity ; aad a mass 
of water is composed of an indefinite number of integrant 
eee of that fluid, urged towards each other i 
omogeneous affinity. Heterogeneous affinity is universal, 
as far as is known; that is to say, there is no body whose 
pos are not attracted by the particles of some other 
y. 

It 1s generally believed that the chemical combination of 
substances is owing to the different states of electricity in 
which they may be when they come in contact with each 
other: for example, acids are in a necative, and alkalies in 
a positive state of electricity. Metals are in the latter state 

ter having received a ‘ioe of oxygen for their oxidise- 
ment. If, on the contrary, acids are rendered positive, or 
alkalies negative, they will not unite with substances which 
remain in their natural states. The following expernment is 
here inserted, as an exaniple of the non-affinity of some 
substances for each other. 
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CLXX. 


Non-aFFINITY OF STEEL FOR Waren. 


If the blade of a well polished knife or razor, be dipped © 
in a glass of cold Water ; the particles of each of these two 
bodies do not seem to come in contact with each other; for 
when the blade is taken out, the water slides off, leaving the 
blade quite dry, as if it had previously been smeared with 
any greasy substance. In the same way, if a common 
sewing jeedle be laid horizontally on a cup of water, it will 
not sink, but form a kind of trench on the surface, in which 
it lies and floats about. This proceeds from the little affinity 
which exists between cold water, and polished steel. 


CLXXI. 


SoLUTIONS NOT ATTENDED WITH CHANGE OF BULK. 


In the Chemical combination of Fluids with Solids, the 
compound occupies no more room than the solvent did, pre- 
vious to Combination. —. 

Put some Sugar, Muriate of Soda, (Common Salt,) or any 
other Salt, into an ounce of water, until no more wi dis- 
solved. The Solution will measure just an ounce, as the 
‘Water did before the addition of the Salt: but although 
there is no increase of bulk, there is a considerable increase 
of density and specific gravity. 

CLXXII. 
AFFINITY OF OILS FoR ALEALIES. 


Pour into a phial half an ounce of any animal or vege- 
table oil, (as olive oil,) add to it the same quantity of water, 
and shake the phial violently. No appearance of combina- 
tion will take place, for whenever the agitation ceases, the 
oil will be seen to rise to the surface of the Water. Now 
throw in two drams of Soda, Potass, or Ammonia, and 
shake again. The case will now be different, for the Alkali 
combining with the oil, forms a soap, which is readily miscible 
with water, and the whole will have the appearance of thick 
cream. 


Observations. The attachment of alkalies to acids, overcomes that 
towards oils: consequently the above formed soap may be decomposed 
by the introduction of any acid, such as the diluted sulphuric, or even 
common vinegar. In these cases, the alkali will leave the oil, (which 
will again swim on the top) and combine with the acid, with which it 
forme a saline solution. 
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CLUXXIIL 
AFFINITY OF ALKALIES For OILs, 
Exemplified in the Discharge of Grease,und Oil Spots, 
from Clothes, &. 


When Grease or Oil Spots are to be removed from clothes, 
the part is to be rubbed over with a Solution of Soda, Pot- 
ass, or Ammonia, in a little water. Ejither of these Alkahes 
will combine with the Oily matter, and form with it a Soap, 
which will speedily disappear by the application of a itthe 
water. 


Observation. Spots of bees wax and fresh paint may be removed in 
the same way, by using oil of turpentine. 


CLXXIV. 
ErHEREAL SOLUTION oF CauTcHoUC, 
(India Rubber.) 


Put some thin Slips of India rubber (cut by a scissars) 
into a ground stoppered pnee containing an ounce of ah 
pure Sulphuric Ether. In two or three days the gum will 
be compictely dissolved, and the mixture will be of a brown- 
ish yellow. colcur. This Solution is an excellent varnish 
and should be laid on with a smooth brush. An _ elastic 
tube may be formed of it by frequently brushing over a wax 
taper of any length with this Sinead the Ether will eva- 
porate, leaving the Gum on the mould, and possessing the 
sane properties which it did before solution. 

Observutions. ‘There is little doubt but this varnish might be brought 
into use to form an inner coating for the keys of flutes, by which the 
holes may very effectually be stopped. If bronght to pertection, it 


would answer the purpose much better, by its elasticity, than either 
leather, or the alloy of metals at present in use. 


CLXXV. 
AFFiInity oF Mercury ror Mrrats iN GENERAL 
If Mercury be poured into a wine glass, its upper sur- 
face will be convex; that is, a kind of toss or trench will be 
formed all round the Mercury, between it ard the edges of 
the glass. Here no affinity exists betweeu Mercury and 
glass; but if the Mercury be poured from the glass, into a 
‘Tin, Brass, or other metallic cup; the wpper surface will be 
concave, from the affinity which it has for these wetals ; and 
of course from its consequent adhesion to them. 
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Observation. The mercury should not be long left in the metallic 
cup, as from its readiness to combine with almost all metals, it will 
ecften their surfaces, and thereby become itself adulterated. 


CLEXVI. 
AFFINITY oF GoLp For MEncuRY. 


Immerse a rod, or other piece of Gold, in a wine a 
containing Mercury: On withdrawing it, the Gold will have 
lost its yellow colour on the surface, by being covered by a coat 
of Mercury, which, from affinity for the precious metal, 
forms with it an alloy or amalgam. See Experiments 33, 
34, &c. 

Obvservations. After the performance of this experiment, the mercury 
should be carefully wiped off from the gold ; or, what is better, the gold 
should be dipped in dilute nitric acid. This will combine with the mer- 
cury, but leave the gold untouched. 


CLXX VII. 
So.urion oF Iron 1N CarBONATED WatTER 3 o7 
An Extemporancous Preparation cf a Chalybeate Draught. 
* 
"Prepare a phial nearly filled with water, impregnated by 
Carbonic Acid Gas from Carbonate of Lime and Sulphuric 
Acid. Into this pour suddenly some [ron Filings; shake 
the phial well. A good deal of the Iron will be dissolved by 
the Carbonic acid, and more will remain oxidated at the bot- 
tom. If this water is drank, the pleasing taste of the Car- 
bonic acid will be gone, but there will be a chalybeate one in 
ra stead; the same as that in all waters impregnated by 

ron. 


Observation. What is called common Soda Water, will answer the 
above purpose equally well ; but in this case, the filings must be put into 
the bottle defore the carbonated water, otherwise its well-known unma- 
nageable nature will prevent it, after bottling. 


CLEXVIII. 
AFFINITY oF LIME FoR CaRBONIC ACID. 


If, to half a wine glass of clear Lime Water, a small quan- 
tity of water impregnated with Carbonic acid be added, a 
white aes pa ef Carbonate of Lime will immediately take 
place, which will render the liquid milky. 

Observation. The same will happen if carbonic acid gas, from a mix- 
ture of carbonate of magnesia, or lime with sulphuric acid in a tubulated 
retort, be let up into a small jar of lime water over mercury. The cause 
of the milky appearance is the insolubility of the new-formed salt, viz 
the carbonate of lime. 
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CLXXIX. 
AFFINITY oF THE AciIDs ror [RoN. 


Over Iron-filings, in a wine glass, pour a small quantity 
of either of the following acids, in a diluted state, viz. the 
Sulphuric, Nitric, Muriatic, or Acetic, each of which has the 
power of attacking the iron. During all these combinations, 
violent effervescence will take place, occasioned by a rapid 
disengagement of hydrogen gas from the water, which is de- 
composed by the mutual action of the metal and the acid. 
But when the nitric acid is used, a great deal of nitrous gas 
will be evolved. ‘The ultimate poduces of these combina- 
tions will be either sulphate, nitrate, muriate, or acetate, of 
sron, according to the acid employed. ‘The solutions should 
be evaporated and crystallized ; or put into phials for future 
use, 


CLXXX. 
NECESSITY OF THE PreseXcE OF WATER, TO PROMOTE 
Chemical Action. 


If the strongest Nitric Acid be pourcd on Mercury, in 
wine glass, very little or no action will take lace 

these substances ; but, if water be added, an immediate so- 
lution, attended by a most active effervescence, or salient 
motion of the mercury in the fluid, will take place. During 
this eagerness of the two bodies to unite, a variety of colour, 
but chiefly green, will be presented to the eve; and nitrous 
fumes will be disengaged in abundance. When the effer- 
vescence ceases, the metal will be dissolved, and the whole 
converted into a transparent liquid, like water. If a small 
quantity of the metal should remain undissolved, after the 
action ceases, a slight addition of the acid will cause the effer- 
vescence and solution to recommence. Evaporation, in a 
warm place, will convert this solution into Crystals known 
by the name of Nitrate of Mercury. 

Observations. Here the water acts as a medium of solution, not orly 
by diluting the acid, and thus enabling it to attack the metal by a large 
surface; but also, by its own decomposition, affurding oxygen to the me« 
tal, which by sume means, it must have, before it can be acted on by the 
nitric acid. ; 

When metallic oxides are acted on by the acids, they require water 
only to dilute the acid; or in otber words, to give it a larger surface ; 
but metals themselves must be first oxidised by decomposition of the 
water, before they can be acted on or dissolved by acids, Concentrated 
aoe in general, poured over metals, are almost as inert 38 80 much 
OM, 
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CLXXXI. 
Two Boniks PxEVENTED FROM ACTING ON EACH OTHES 
By the Intervention of a Third Body. 


Pour into a tall glass, a dram of carbonate of , 
tass, dissolved in an ounce of water: introduce, / 
by means of the dropping tube under this, a dram | 
of muriate of soda cmsolved in half an ounce of 1 
water. This last-mentioned solution, from its spe- +—-* 
cific gravity, will remain underneath. Introduce 
now by the same tube, half an ounce of sulphuric 
acid, diluted by half an ounce of water : this, from 
its still greater specific gravity, will remain beneath 
both the others. The three layers of fluids will 
now remain at rest; for the muriatic acid of the 
muriate of soda being perfectly saturated by the 
soda, and having less affinity for the potass than 
for it, the two fluids, containing carbonate of 
tass and muriate of soda, exert no action upon each other. 
n the same way, the sulphuric acid has not the power of 
ating the soda from the muriatic acid, as these two last 
substances have a superior affinity for each other than soda 
has for sulphuric acid. On the other hand, the sulphuric 
acid is prevented by the solution of muriate of soda, from ex- 
erting any influence on the carbonate of potass. In this 
quiescent state, then, they will remain until the whole is 
agitated, when the sulphuric acid will seize on the potass, 
driving off the carbonic acid with great effervescence. 







Observation. In using the dropping tube, as above directed (see plate 3) 
the fluid must be first poured in, and the fore finger placed on the top, 
so as toclose the aperture completely, whilst the tube is held between 
the thumb and middle finger. Now immerse the tube in the fluid in the 
glass, and when the capillary point is at the bottom, withdraw the fore 
finger, so that the air may press on the fluid in the tube. The consequence 
will be, that the tube will be emptied in a few seconds, without disturb- 
ing that in the glass, further than raising it gently above itself. 


CLXXXII. 
Tux So.tution of Bopises in ACIDS INTERCEPTED BY 
Mechanical Pressure. 


Put into a Florence-flask some powdered Carbonate of 
Lame, (Chalk), and pour over it some diluted Sulphuric, 
Muriatic, or Nitric Acid; immediate effervescence'will be 
the consequence. Now stop the mouth of the flask with a 
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cork; the effervescence will instantly stop, upon the same 
principle, that fluids refuse to boil, when the superincumbent 
pressure is to a certain extent greater than usual. If the 
cork be withdrawn, the effervescence will be resumed. 


Observations. The agitated motion of bodies undergoing -solution, does 
not differ from ebullition ; for, in both cases, the fluids vaporize ; and 
when this pressure is used, the ascension of vapour must stop, not having 
sufficient mechanical force to overcome the power of the body which 
presses upon it. 

This experiment may be varied, by pouring nitric acid over mercury 
in a wine-glass, and by placing the palm of the hand closely over it, when 
the effervescence is going on. The same phenomena will take place.— 
Ca:e must be taken, however, to wipe the edges of the glass, in case apy 
of the acid may have fallen upon it; as it will leave a stain upon, and 
perhaps may burn the hand. 


CLXXXIII. 
SoLvuTion of Trix 1n Nitrous AcIp. 


Pour half an ounce of Nitrous Acid over half an ounce of 
granulated Tin (Pulvis Stanni) in a tumbler: very little 
action will take place, owing to the inability of both sub- 
stances to present to each other a sufficient surface. But if’ 
an ounce of water be added, a very violent commotion will 
ensuc, during which, the Tin, in an oxidated state, and of 
a yellow colour, will be seen to run up and down from the 
bottom to the surface, whilst a great quantity of Nitrous Gas 
is disengaged. This Solution is the Nitnte of Tin. 


CLXXXIV. 
PreraRaTION of MunratTe or TIN. 


Put an ounce of granulated 'Tin into a Florence-flask, and 
pour over it two ounces of pure Muriatic Acid. Place the 
Retort over a lamp, and apply heat until the solution is 
complete : this solution will be colourless, and should be pre- 
served in a well stopped phial, and in a dark place. 

Observation. The above solutions of Tin, as will be seen hereafter, 
are much used by dyers. 

CLXXXV. 
Action oF Nitric Actp on Correr. 

Put two drams of Copper filings, or turnings, into a wine- 
glass, and pour over them four drams of Nitnic cid, diluted 
with two or three drams of water. A violent action will im- 
mec iately commence, and continue until the whole of the 
Copper 18 dissolved. ‘The resulung compound, which is a 
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solution of Nitrate of Copper, will be of a colour between 
reen and blue. This solution may be immediately crystal- 
ized by evaporation; or preserved in 4 vessel for use. 
CLXXXVI. 
Action oF Nirric Acip on Copper; 
As exemplified in the art of Etching uponCopper-plates. 
Warm a plate of Copper, and rub it over on both sides 
with bees-wax ; or Immerse the plate in a sufficient quantity 
of the melted wax. If the surface be uneven, warm it gently 
at the fire, in order that the wax may run quite level. | 
When cold, etch upon one side of the oie with a com- 
mon stocking veedle, or steel point, any design, writing, 
landscape, or other subject ; taking care that all the lines or 
marks are cleanly made through the wax to the surface of 
the copper. When the — is prepared, lay the plate 
flat, with the etching upwards, in a place where it may not 
be disturbed, and then smear the upper surface over with a 
feather dipped in Nitric Acid: leave it in this state, until 
ie copper has been sufficiently acted on ; this may be known, 
j washing it over with cold water, which dissolves the Ni- 
trate of Copper: if the marks are not sufficiently deep, la 
on more acid. After the design has been completely formed, 
dip the plate in hot water; this will melt off the wax. 
Observations. Bees wax, (for the sake of simplicity, in a mere experi- 
ment) is directed for use here, but a composition of wax, asphaltum, 
black-pitch, and Burgundy-pitch, is employed by artists. They, also, 


blacken the surface of the coating by the smoke of a candle, in order 
that the marks of the needle may be better known. 


CLXXXVII. 
ACTION OF THE Nitric AND MogiatTic Acips oN GOLp. 


If pure Gold is immersed in Nitric Acid in any degree of 
concentration, it will not be acted on. Neither will solution 
take place when this metalis exposed to Muriatic Acid. 
But if a dram of Nitric Acid, and four drams of Muriatic 
Acid be poured over a seven-shilling-piece : or rather over a 
piece of pure Gold of that weight, a violent action will im- 
mediately be set up, accompanied by a copious evolution of 
Nitrous Gas. This solution, which is the Nitro-Muriate 
of Gold, and of a yellow colour,. should be kept for further 
use. | 
_ “This Experiment may be varied, by dropping into the 
ooo Solvent as much Gold Leaf as it will dissolve. 

or this purpose, Gold Leaf, being made of the purest Gold, 
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is a much better substance than guinea or jeweller’s Gold ; 
as these substances (being alloys of Gold with other metals) 
would afford an adulterated solution of Gold improper for 
ee One hundred grains of gold require for their 
solution two hundred and forty-six of this mixture. 

If the pure solution be set aside, it will soon be transformed 
into very beautiful small crystals of a deep yellow colour. 


- Observations. The combination of acids above-prescribed is what has 
been usually termed aqua regia, from its power of dissolving gold, which 
resists the action of every other menstruum. The phenomena of the 
solution of gold in nitro-muriatic acid have beer. accounted for in many 
ways. ‘The following opinions are offered to the reader’s consideration. 

Is it not probable, that what is called nitro-muriatic acid is merely 
diluted chlorine? That the reason that this substance has the power of 
dissolving gold, is, that the nitric acid gives up an excess of oxygen to 
combine with an excess of hydrogen in the muriatic acid, to form water ? 
And that thus three substances are formed, viz. nitrous acid, chloric acid, 
and water. If we adopt the term hydrochloric acid for muriatic acid, 
because that substance is known to consist of hydrogen and chloric acid, 
the question will be set in a clearer light. When gold, then, is dissolved 
by the union of the nitric and hydrochloric acids, instead of that metal 
being previously oxidised by the nitric acid, before solution in the hy- 
drochloric ; may we not suppose that the nitric acid merely rids the h R 
drocloric of its hydrogen, and converts it into chloric acid which has the . 
power of itself, without any other assistance, of dissolving gold ; and 
that what is called nitro-muriate of gold, is mere chlorate of gold ? When 
gold is revived from the nitro-muriate, or rather chlorate, by exposure 
to hydrogen gas, or sulphurous acid gas, is it not probable that the very 
combination of this substance with chlorine, in a moist state, converts it 
into hydrochloric, which, being unable to hold the metal in solution, pre- 
cipitates it ? 

CLXXXVITI. 
Nitro-MukiaTIC SOLUTION OF PLATINUM. 


Proceed, in all respects, as in the last Experiment; ex- 
cept in une small portions of Platinum instead of Gold; 
and, as a solvent, use the following proportions of the acids, 
viz. half an ounce of Nitric acid, and one and a half ounce 
of Muriatic acid. The solution will be Nitro-munate of 
Platinum. 


Observation. In a similar way, palladium may be dissolved in the 
nitro-muriatic acid: the product being of a beautiful scarlet colour. 


CLXXXIX. 
SoLuTIoNn oF GoLp 1N CHLORINE. 
Immerse Gold-leaves in liquid Chlorine; they will imme- 
diately disappear, being dissolved. Continue to supply 
leaves as long as they disappear. This is the Chloride of 


Gold, and is very similar, in every respect, to what is termed 
Nitro-muriate of Gold. 
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cxc. 
Two Megrats IN CONTACT, 
Acted on with more Energy by an Acid, than one Meal 


Pour some diluted Muriatic Acid intoa Wine Glan 
immerse an Iron rod, only a slight action will take place; 
but if the end of a Silver spoon be made to touch the Irom 
under the liquid, a Galvanic circle will be formed, and 
the Acid will soba acy with great rapidity, giving out 
Hydrogen Gas, not only where it is in contact with the Iren, 
but also where in contact with the Silver spoon. 


CXCI. 
Union oF Hyprocen Gas with Cuiorine Gas. 


Provide a Jar with a narrow neck, and ground stopper, 
(See apparatus for Gases), place it on the shelf of a Mercu- 
rial trough, Now pass up into it, as nearly as can be 

essed, equal volumes of Chlorine and Hydrogen Gases. 
Tie a piece of bladder over the neck, and let it stand for a 
day or two; then take off the bladder, and immerse the 
neck of the Jar under water. Take out the stopper in that 
situation; the water will immediately rush up and fill the 
Jar, ‘This vacuum is accounted for by the union of the 
Gases, in forming Muniatic Acid Gas, or Hydrochloric Gas, 
which will be rapidly absorbed by the water. 


CxXCli. 


CoMBINATION oF Nirkodus Gas aNnD ATMOSPHERIC Alp. 


If Nitrous Gas be passed into a Jar, (one third filled with 
Atmospheric Air,) over Mercury in the Pneumatic trough; 
the compound of the two Gases will be Nitrous Acid, which 
is of a reddish brown colour. Here both the Oxygen and 
Nitrogen Gases, of which the Atmosphere is composed, 
combine with the Nitrous Gas. If previously to the mix 
ture of the Gases, a piece of Litmus paper be moistened, 
and attached to the inside of the Jar, it will be reddened 
as soon as the Nitrous Acid is formed. 
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CXCIIli. 


VARIATION OF THI3 EFFECT, 
as a Test for Nitrous Gas. 


Lift suddenly a Jar containing Nitrous Gas, from the 
Pneumatic shelf, and present its open end to the Atmosphere, 
by holding it in an inclined position. The Gas which was 
tormerly transparent and invisible, will now be converted 
(by combination with the air) into Nitrous Acid Gas, which 
will fill the Jar with reddish dense fumes. 


CXCIv, 
WatTER PRODUCED BY THE COMBINATION 


of Hydrogen and Oxygen Gases. 


Charge two vessels, (See Plate 10.) one with Oxygen and 
the other with Hydrogen Gas; and let communicating tubes 
from cach mect at the opposite sides of an exhausted glass 
Globe. When the cocks are turned and the Gases begin to 
rush in, they must be fired by the electric spark. A most 
beautiful combustion will be kept up, and a continual forma- 
tion of Water will be the consequence of it, as long as the 
Ciascs are supplied. The water asit is formed will be seen 
to trickle down the sides of the Globe; and its weight, when 
the experiment is at an end, will be found to be equal to that 
of the two Gases before combustion. 

Observations. Two or three handfulls of pure Lime should be 
thrown into the hydrogen gas-holder to free it from any accidental 
carbonic acid. Also, a small quantity of muriate of lime shouid be 
scuttered throughout the tubes which lead to the globe, to free the 
gases from moisture. The proportions of these gases, required for the 
formation of every 100 grains of water, are 85 grains, in weight, of 
oxygen, and 15 of hydrogen gas. About 3 pints of water, is the 
preatest quantity ever obtained in this way. On this occasion, there 
were expended about 360 gallons of hydrogen and 200 of oxygen gas. 
It is said that a French chemist bas produced water from oxygen and 
hydrogen gases, merely by compression. 


CXC. 
METALS INCREASED IN WIGHT 


by Combination with Oxygen. 


Weigh a dram of very slender Iron wire; roll it up ina coil, 
and deposit it in the bow! of a common tobacco Ua Place 
the bow! between the bars of a grate im which there is a 
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clear fire, andmakeit red hot. Whilst the wire is heating, 
attach a bladder containing Oxygen Gas to the mouth-end 
of the pipe, so that it shall be pertectly air-tight. Now press 
the bladder, so that the Gas may escape into the bow] over 
the red hot Iron wire. The Iron will burn like any othe: 
combustible, and will combine with the Oxygen, being thue 
transformed into an Oxide of Iron. In a cold state this 
combination would not take place, as it is only at a red heat 
they have such affinity for each other. If the bowl has been 
kept free from dust, and the Oxide weighed, it will be found 
to be one dram and twenty grains instead of the one dram 
as originally employed. V fence this accession of weight ? 
ae! grains of Oxygen have combined with the dram 
of Iron. 


Observations. The bladder should be filled from ajar, and the neck 
tied low down, so that the end of the pipe may enter at the top and be 
fastened a little above. When this is done, the lower fastening is to 
be taken off. The pipe should be proved to be clean by blowing 
through it. 


XCVI. 
CoMBINATION oF SULPHUR WITH Porass. 


Rub together very smartly ina mortar, one ounce of Suk 
phur with the same quantity of Potass. When properly 
combined, the colour will be dark green, Sulphuret of Potass 
being formed. ‘This substance should be kept in a well 
stopped phial, as it is very liable to abstract moisture from the 
Atmosphere, by which Sulphuretted Hydrogen is formed :— 
a Gas of a most fetid and juagrecible odour. 

é 


CxXCvIlI. 


ANOTHER Mope or ComBINATION. 


Put into a Crucible, an ounce and a half of Sulphur, 
with two ounces of dry Carbonate of Potass. Cover the 
Crucible either by a lid, or with clay, so that there shall be 
a small aperture for the escape of the Carbonic Acid Gas, 
which will quit the Alkali when heated. The aperture 1s 
to be shut, whenever a slip of paper dipped in Lime water, 
and held over it, ceases to be encrusted with Carbonate of 
Lime; this being a proof that all the Carbonic Acid has 
been expelled. Let the whole now have a dull red_heat, 
and then pour it out while fused, on a marble slab. When 
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sufficiently cool to handle, enclose it in s dry well stopped 
phial. — a=. 

Observations. To prepare Sulphuret »1 Soda, proceed in all respects 
with the same quantities of sulphur and soda as of sulphur and potass, 
in the last experiment. These substances have been termed Hepars, 
Hepatic sulphurs, &c. because in colour, they resemble the liver. 


CXCVILI. 
CoMBINATION OF SULPHUR witH IODINE. 


Put a small quantity of Iodine, with the same quantity 
of Sulphur into a phial, and hold it over a candle; these 
substances will speedily combine, forming Sulphuret of 
Iodine, which is of a black colour and striated structure. 


CXCIX, 
CoMBINATION oF SULPHUR WITH CHLORINE. 
Forming Thomson's Fuming Liquor. 


Heat afew grains of Sulphur in a jar of Chlorine Gas. 
The Chlorine will be absorbed, and the result of the com- 
bination will be a volatile fluid, of a red colour by reflected 
light, but a yellowish ¢rcen by transmitted light. The va- 
pour of this liquid is so pungent, as to cause, at any time, 
the eyes to overfigw with tears. 


cc. 
PREPARATION OF SULPHURET OF Carson 


An earthen tube, coated with clay, 1s to be passed 
through a fur.ace, similar to that used for producing Hy- 
drogen Gas, (Plate 11.) Into the tube arc to be put several 
pieces of newly made Charcoal, arranged so as not to choke 
it up. To one end of the tube must be attached a bent 
glass tube fixed im a two-necked Woolfe’s bottle, partly 
filled with water. In the other neck of the bottle is to be 
inserted a safety tube. Let the beak of asmall retort containing 
Sulphur, be luted tothe other end of the earthen tube; and ule 
derneath the retort, place a larnp. Now set fire to the fuel in 
the furnace, and when the tube is red hot, kindle also the 
lamp under the retort. When converted into vapour, the 
Sulphur will combiae with the Carbon, and both will pe 
together through the tube to be condensed by the water, ‘This 

K 
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Compound being heavier than Water, will sink in it, and it 
snag be distinguished from the Water by a slight milky 
appearance. When no more Gas passes into the bottle, 
detach the apparatus, and pour what has been obtained into 
a retort, containmg dry Muriate of Lime, and distil by a 
gentle sand heat, not exceeding 112°. By this distillation 
pure Sulphuret of Carbon is obtained. 


Observations. This is that substance, which in another part of this 
volume has been proved to produce, by evaporation, the most Intense 
cold. On account of its great volatility, it should be preserved in a 
well stopped phial. 


cCcl. 


AFFINITY OF SuLpHUR FoR IRON. 


Put a bar of Iron into a furnace, or smith’s forge, and 
give it a white heat. Take it out quickly, and rub it with 
roll brimstone, (Sulphur) holding it over a bason. The 
Sulphur and Iron will combine and fall down m drops. Rub 
the Iron thus, as long as drops fall down. These ae are 
Sulphuret of Iron, and when congealed, they are to be 
preserved in a well-stopped phial. 


cCcll. 


To PrerarRE Grey SULPHURET OF J RON. 


Melt together in a crucible 3 ounces of Iron with 1 ounce 
and 6 drams of Sulphur. The Compound will be of a 
grey colour, devoid of lustre, but magnetic. 


Observations. There is also a phosphuret of iron, of nearly the same 
colour, but possessing lustre. ‘This kind of cast Ironis what is termed 
cold short, aud must be purified before it can be used for purposes where 
tenacity is an object. 


CCII1. 
PREPARATION OF SULPHURET OF SILVER. 


Put a Crucible containing Sulphur upon the fire, and 
when vapour ariscs from it, hold over it, (by means of an 
Iron tongs or forceps,) a piece of Silver: the Silver will be 


quickly blackened. or encrusted with a coat of Sulphuret 
of Silver, 


Observation. This is the mode imputed to the Hebrew tribes, 
for making the silver coin of these realms less troublesome to carry- 
The crust or sulphuret when in considerable quantity, is afterw 
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exposed to a strong heat ;- whereby the sulphur is driven off, and the 
silver is revived. This piece of Jewish ingenuity is only discaverable 
by the loss of weight in the coin, as the impressions are as marked as 


ever ;—the sulphuret being struck off quite clean by a smart blow of a 
hammer upon an anvil. 


CCLV. 
To PREPARE SULPHURET OF ARSENIC. 
(Used in Painting.) 


Put half an ounce of Arsenic with half an ounce of Sul- 
hur into a well covered crucible, and submit them to a good 
beat they will soon melt, forming Sulphuret of Arsenic, 
which is a most beautiful red Crystalline substance used as 


a pigment. 
ccv. 
AFFINITY oF SuLPHUR FoR MERCURY. 


When two drams of Sulphur and one of Mercury are 
rubbed together in a mortar, the yellow colour of the one, 
and the lustre of the other will disappear ; the whole bein 
converted into a black powder, which is the Black Sulphuret 
of Mercury. If this powder be put into an Alembic, and a 
great heat be applied, the whole will sublime into the Capsule, 
and there appear in a beautiful red mass, known by the name 
of Vermilion. It must now be powdered, to appear like 
that known in Commerce as Native Vermititon. . 


CCVI. 
AFFINITY OF JopINE FoR Potrass. 


Prepare ina Wine Glass, a Solution of very pure Potass, 
and add as much Iodine to it as will continue to precipi- 
tate Crystals of Iodate of Potass. Pour off the liquid and 
wash the crystals, by pouring over them a dram of strong 
Alcohol. Preserve them in a phial for use. 


COVII. 
AFFINITY OF IopiINE Fork AMMONIA. 


Prepare a Jar of Ammoniacal Gas, and immerse in it a 
small portion of Iodine. ‘The Gas will be absorbed by this 
substance, forming a compound, which is sometimes of a 
brown colour, sometimes dark red, and at others, possessing 
a metallic lustre. These characteristics depend entirely on 
the quantity of Gas absorbed 
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CCVIII. 


UNION oF Iop1NE witH MERCURY. 


If adram of Mercury be put into a wine glass, and half 
a dram of Iodine be placed over it, a very speedy union 
will take place, accompanied by much heat. The compound 
which is Iodide of Mercury, will be of a most beautiful 
Scarlet colour ; and may be used as a pigment. 


CCIXx. 
ComMBINATION OF IopINE WITH PuHosPHorvs. 


Put into a small phial, or glass tube, a small piece of 
Phosphorus and a like quantity of Iodine: these two sub- 
stances will combine with extrication of heat (and sometimes 
light,) forming Iodide of Phosphorus, which is a substance 
of a light brown colour. If this compound be put into a 
retort with a very small quantity of water, Hydriodic acid 
will come over, and may be received over Mercury. 


CCX. 
To Prepare Cutoriopic Acip. 


Prepare a jar of Chlorine Gas, and immerse in it about 
ten or twelve grains of Iodine. The Gas will be absorbed 
by the Iodine which will now be changed to a beautiful 
yellow colour: this is Chloriodic Acid, a solid substance, 
which is to be preserved in a dry phial. If to a solution 
of Chlorine in water, some Iodine be added, liquid Chlo- 
riodic acid will be obtained, this liquid will be of a very deep 


orange colour. : 


Cx. 
AFFINITY OF PHosPHOoRUS FoR LIME. 


Coat with common clay, a quarter of an inch thick, a glass 
tube, closed at one end, twelve or fourteen inches long, and 
about half an inch wide ; with a knife, cut off the coating for 
about an inch, upwards, at the closed end, and put into the 
tube two drams of Phosphorus cut small. The pieces will 
remain at the bottom, and may be seen from without. Now 
fill the tube as far as half an inch from the top, with newly 
calcined Lime, broken into pieces of the size of swan shot; 
and place a paper stopper rather loosely in the mouth of the 
tube, to prevent the access of air as much as possible. Now 
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lay the coated part of the tube ina pan of red hot charcoal, 
or on a portable furnace, in such a manner, that the uncoated 
end may remain out of the fire, and rather lower than the 
other extremity. When the Lime becomes red hot, apply 
a lamp to the Phosphorus end. This heat will sublime the 
Phosphorus among the Lime, with which, in an ignited state, 
it willunite, forming Phosphuretof Lime, a brown substance. 
When no more Phosphorus remains, take the tube from the 
fire, and let it cool ae s0 as to prevent the glass from 
being broken. Preserve the Phosphuret ina well stopped 
dry phial. 
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CHAPTER VI. 


EXPERIMENTS ON ELECTIVE AFFINITY. 


Execti VE Affinity is that which is exerted between 
two substances to the exclusion of a third. It is often the 
case, that when two substances are united, communitation 
with a third will destroy the connexion or affinity which 
existed between them: and instead of this alliance, another 
will be formed, between the new agent, and that part 
of the former compound, for which it had the greatest 
affinity. The meaning of cleetive affinity, then, 1:, that 
the third body, has the power of making an election, 
according to its nature, of whatever body it shall unite 
itself with from the first and second. If the second be 
chosen, the first shall be excluded; or if the first be 
chosen, the second shal] be excluded. 3 


ccXxl, 
GREATER AFFINITY OF Potrass AND SoDA FoR ACIDS 
THAN FOR OILs. 


Dissolve half an ounce of common soap in a tea-cup with 
a little warm water; when it is quite clear decant it into a 
wine glass, and pour into it 10 drops of Sulphuric or Mu- 
niatic Acid. ‘The tallow of the soap will be precipitated, 
and being lighter than the water will swim on its surface. 
This precipitation is owing to the greater affinity which the 
Alkah has for any acid than for fat or resin. 


Observations. In this way, tallow is precipitated on the surface of 
water (from the New-river and Thames for example) in a wash-hand 
ason, i the quantity of acid held in“solution, in combination with 
arths, 
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CCX IIT. 
Oxznsr oF AFFINITY or soME OF THE ACIDS FoR Porass. 
Acetic greater than Carbonic. 


Put some Carbonate of Potass into a tumbler, and pour 
over it diluted Acetic Acid; (common distilled vinegar ; 
which must previously be proved, by Barytes, to contain no 
Sulphuric Acid.) This Acid will dissolve the Potass and 
expel the Carbonic Acid with effervescence. The newly 
formed compound will be Acetate of Potass. 


CCXIV. 
MouRIATIC GREATER THAN ACETIC. 


Into the newly formed solution of Acetate of Potass, 
ra some Muriatic Acid as long as an Acetic smell arises 
rom the tumbler: this smell will be occasioned by the 
expulsion and evolution of the Acetic Acid. The new 
compound will be Muriate of Potass. This salt will crys- 
tallize in cubes, and is slightly deliquescent. 


CCXV. 
NITRIC GREATER THAN MoriatTic. 


Into the solution of Munate of Potass obtained in the 
Jast experiment, pour some Nitric Acid; this will expel the 
Muriatic Acid; and a quantity of Nitrate of Potass wil be 
held in solution. This salt may be crystallized ; but the 
crystals are rather irregular, presenting a variety of forms. 


CCXVI. 
SULPHURIC CREATER THAN Nitec. 


Intd the sulution of Nitrate of Potass obtained in the 
last experiment, pour some Sulphuric Acid; a solution of 
Sulphate of Potass will now be formed. ‘This salt may be 
crystallised in six sided prisms having pyramidal tops, 


Observations. The order of affinity of potass for the different acids, 
is proved by the foregoing experimeats to be as follows: carbonic acid ; 
acetic acid ; muriatic acid ; nitric acid ; and sulphuric acid. For the 
last of these it has greater affinity than for any of the others; and for 
the first less than for any that follow. If these experiments are assisted 
by heat the result will be more satisfactory, as the different acids dis- 

arged may be received from a tubulated retort into a receiver, and 
then proved by tests. 
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: Cex VII. 
-Onpxn or AFFINITY of Sunpuuric, Moriaric, ann 
Carbonic Acids, for Lime. | 
Put some powdered Carbonate of Lime (chalk) ‘into a 
tubulated retort with water, and pour some Muriatic Acid 
over it. After the expulsion of common air, immerse the 
beak of the retort under a glass, containing Ammoniacal 
as placed over Mercury: a gas will ascend, which ma 
Fe proved to be Carbomic Acid Gas, by its umion wit 
the Ammoniacal Gas; both forming a solid salt, the Carbo- 
nate of Ammonia. The compound in the retort will be 
Muriate of Lime. If when all the Carbonic Acid Gas is 
driven off, Sulphuric Acid be poured into the retort, and its 
beak be immersed under another jar containing Ammoniacal 
Gas, Muriatic Acid Gas will ascend in the jar, and combine 
with the Ammonia, forming also a solid salt called Muriate 
of Ammonia, a substance destitute of smell, although both 
the articles used in its formation possess separately a most pun- 
gent odour. The salt now left in the retort will be an in- 
soluble one, namely, the Sulphate of Lime: whereas, the 
former one, the Muriate of Lime, 1s one of the most solu- 
ble salts ; and the one before that, the Carbonate of Lime, 
is only partly soluble. 
| ecxviit. 

Action oF Fivoric AciIp on CaRBONATE OF AMMONIA. 


Into a leaden bottle, containing diluted Fluoric Acid, 
put some Carbonate of Ammonia until effervescence ceases, in 
consequence of the escape of all the Carbonic Acid Gas. 
The Fluoric Acid, in combing with the Alkah, will form 
Fluate of Ammonia; which Salt is an excellent test, for 
Lime in solution. 

Ccxix. 


AFFiIniTy OF Fiuortc Acip FoR SILICA; EXEMPLIFLED 
In the art of etching upon Glass. 


Procure several thick clear pieces of crown-glass, and 
immerse them in melted wax, so that each may receive a 
complete coating. When perfectly cold draw on them with 
a fine steel point, flowers, trees, houses, portraits, &c. 
Whatever parts of the drawing are intended to be corroded 
by the Acid, should be perfectly free from the least par- 
ticle of wax. When all these. drawings are finished, the 


ELECTIVE AFFINITY. 1387 


pieces of glass must be immersed one by. one in & square 
leaden box or receiver, where they are to be submitted to 
the action of Fluoric Acid, or Fluoric Acid Gas. 

It will be necessary to have some water in the receiver 
for the absorption of the superabundant Gas; and the re- 
ceiver should have a short leaden pipe attached to it for the 
reception of the beak of the retort. This should be well 
luted with wax. At the top of the receiver there is a slid- 
ing door for the admission of the plates; this is to be well 
luted whilst the Gas is acting. en the glasses are suf- 
ficiently corroded, they are to be taken out; and the wax 
is to be removed by first dipping them in warm, and then 
in hot water. Various colours may now be applied to the 
corroded parts of the glass, whereby a very fine painting 
may be executed. In the same manner, sentences and ini- 
tials of names may be etched on wine-glasses, tumblers, &c. 

Observations. Glass may also be etched, by immersing it in liquid 
fluoric acid, after having been coated with wax and drawn on as in this 
last experiment. There is this difference, however, in the use of the liquid 
and the gas, that the former renders the etching transparent, whilst 
that produced by the gas is quite opaque. 

In this experiment the potass of the glass is set free, whilst the silex 
or sand is acted on; consequently no vessel of glass can ever be em- 
ployed with safety to contain this acid in a liquid state, as it would soon be 
corroded into holes. It is therefore generally preserved in leaden bot- 
tles, on which it has no power to act. The first attempt to engrave on 
glass by means of fluoric acid, was made on May 18, 1787, at Thou- 
louse, by M. de Puymaurin. 

The following is a figure and description of the necessary apparatus. 


<@) 
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a; The lamp stand. 

B; The argands lamp, haymg a feeble fame. 

c, The leaden retort. 

p, A leaden lengthening tube inserted in the bottom of the leaden box 


or receiver. 
zg, The leaden receiver where the unwaxed parts of the glass are 


co : 
r, A stand for supporting the receiver. 
G, Gc, Two pieces of glass hung within the receiver. 
wg, A double bottom, in the lower one the tube from the retort is in- 
serted:—-the upper one is perforated with holes for the greater trans- 


fusion of the gas through the receiver. 
CCXX. 
SIMPLE METHOD OF ETCHING GLASS; AS APPLIED 
To Thermometers, &c. 

Coat the glass to be graduated, &c., with yellow wax, 
and trace with a steel point whatever is intended to be etched. 
Now dip the glass in Sulphuric Acid, and shake over it 
some fine pulverised Fluate of Lime (Fluor Spar). This 
salt will be decomposed by the affinity of Lime for Sulphuric 
Acid. Accordingly, the Fluoric Acid will be set free to at- 
tack the Silica of the Glass. Corrosion of those parts which 
are uncovered by the wax, will be the consequence. 


CCXXI. 
DeEcomPOsSI!ITION OF MILK by AcrDs. 


Toa pint of new Milk, im a glass goblet, add half a 
dram of diluted Sulphuric Acid: an immediate change will 
take place in the whole fluid; by the descent of a white 
flocculent and abundant precipitate, some parts of which 
coagulate in masses. This precipitate is what is termed the 
curd; and the supernatant fluid 1s the whey. 

Observation. Here the acid combines with the water of the milk, 
consequently the albumen, yvelatine, and oi], are precipitated. A very 
ready and elegant mode of procuring curds, and also a very pleasant 
acidulous whey, is by using a solution of the crystallised citric acid ; 
taking care not to add too much. 


— CCXXII. 
Decomposition oF AcrEtTarE oF Leap BY 
Sulphuric Acid. 
Into a diluted solution of Acctate of Lead, drop Sulphu- 
ne Acid whilst any white precipitate falls down. ‘This pre- 
pitate will be the Sulphate of Lead, which is an insoluble 
heevy salt. | , 
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Observations. Here the aeetic acid quits the metal, whieh may be 
proved by performing the experiment. in a.tubulated retort, and collecting 
the pure acetic acid in a cool receiver. It will be easily known by its 
very pungent odour. On this principle, a drop. of sulphuric acid is a 
good test for the smallest quantity of lead in any transparent liquid. 
The acetate of lead, on the other hand, is a good test for the presence 
of aiiphune acid in vinegar, with which the latter is commonly adulte- 
rated. 


CCXXIII. 
PREPARATION OF Acetic ACID. 


Put four ounces of Acetate of Leads in powder, into a 
tubulated glass retort, and pour over it four ounces of Sul- 
phuric Acid. Place the retort in a sand-bath, the heat of 
which should be kept as uniform as possible. cag 2 a 
common receiver, over which there must be constantly kept 
a piece of wet flannel or cotton for the condensation of the 

as as it comes over. Sometimes Sulphurous Acid gas will 
found to adulterate the Acctic Acid: this is easily 
known by the suffocating odour which it emits. The best 
way to prevent this, is by a slow distillation ; or the whole 
may be distilled a second time. The Acetic Acid possesses 
a very pungent odour, owing to its volatility; consequently 
it should be kept in a well stopped phial. 

Observations. In the formation of this acid, the sulphuric acid seizes 
on the lead ; forming with it sulphate of lead ; whilst the acetic acid as- 
sisted by heat is driven off to the receiver, and thence of course con- 
densed by the abstraction of that heat. 

'. Acetate of potass ; acetate of soda, and acetate of copper, have all been 
used for the production of this acid. But a French chemist says that 
he has obtained excellent acetic acid, by distilling two pits of white 
wine vinegar with one of sulphuric acid, and bringing the wliole 
suddenly to a state of ebullition. 

CCXXIV. 
Cueap Aromatic VINEGAR FOR PURIFYING LARGE 
Buildings, Manufactories, &c. 


Take of common Vinegar any quantity, mix a sufficient 
quantity of powdered chalk or common whiting with it, as 
long as bubbles of Carbonic Acid gas arise. Let the white 
matter subside, and pour off the insipid supernatant liquor ; 
afterwards let the white powder be dried either in the open 
air,or by a fire. When dry, pour upon it, in a glass or 
stone vessel, Sulphuric Acid as long as white acid fumes 
continue to ascend. ‘This product is similar to the Acetic 
Acid known in the shops by the name of Aromatic Vine- 
gar. The simplicity of this process points it out as a very 
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usefill and commodious one for purifying prisons, hospital 
ships, and houses, where contagion is prounes or suspected, 
the white acid fumes diffusing themselves quickly around. 


CcXXv. 
‘Decomposrtion oF NiTsaTe: oF SILVER sy 
Sulphuric Acid. 


Make a solution of six or eight grains of Nitrate of Sil- 
ver in half a wine glass of water, and add to it two drops 
of Sulphuric Acid. A flocculent white precipitate will im- 
mediately take place, which is the Sulphate of Silver: for 
here the Sulphuric Acid, having driven off the Nitric Acid, 
Gee ‘with the Silver an insoluble metallic <¢; lp 

t: AT 97 


Observations. To obtain precipitates, especially 
where they are to be preserved, the whole of a liquid 
operated on must be placed on a filter, which is 
generally aribbed glass funnel (see annexed figure) 
over which is placed a piece. of linen, muslin, or blot- 
ting~paper, according to the substance which is under 
examination. The precipitate will remain on the filter 
whilst the liquid runs through. 





CCXXVI. 


PREPARATION OF Prussic AciD. 


Put into a retort 2 ounces of Prussiate of Mercury, with 
two ounces of Munatic Acid and ten ounces of Water. 
Distil over (by a gentle heat) eight ounces. Put this pro- 
duct again into a retort with a small quantity of chalk, and 
draw off, by distillation by a gentle heat, six ounces. This 
is ordinarily called Prussic Acid ; but it is really a solu- 
tion of Prussic Acid in Water. 


Observations. .. This acid is also obtained by other processes, viz. 
from the blood of animals, &c. Its constituents are carbon, hydrogen, 
and nitrogen. It contains no oxygen, and, perhaps, this is the reason 
that it does not redden vegetable blues. In this respect it is analagous 
to chlorine, and hydrochloric acid. It smells like bitter almonds and 
is highly poisonous to animals. 
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CXXVIT. 


Prectriration oF MuriatTe or SILy ER FROM 
‘The Nitrate, by Muriatic Acid. 

To a solution of Nitrate of Silver in water, add as much 
Muriatic Acid as will cause a white precipitate to fall down 
to the bottom of the glass. ‘This is the Muriate of Silver, 
and may be freed from the water, &c., by filtration. It 
should be preserved in a phial in a dark place, as Light has 
the effect of turning it black. , 


Observations. In this experiment, the greater affinity of muriatic 
acid than nitric acid for silver is displayed: hence it is a good test for 
the discovery of that metal in solution: and on the other hand this salt 
is a good test for muriatic acid. 


CCXXVIIt. 
Decomposition oF Writtxa Ink EY THE NiTRIC AND 
Muriatic Acids. 
Pour a solution of either of these Acids, into any quan- 
tity of writing Ink: an immediate decomposition will take 


place, and the Ink will lose its colour, becoming quite trans- 
parent. 


Observation. In this experiment, the gallic acid of the gallate of 
iron (ink) is separated, whilst one of the other acids unites with the 
oxide of iron. In this way ink stains may be effaced from linen or 
paper ; but for obvious reasons care must be taken to use the aci! ina 
diluted state. Writings dipped in either of those acids in a diluted 
state, will be rendered invisible. 


CCXXIX. 
Precipitation of SULpHor From Hy DRO-SULPHURETTED 
Water, by Nitric and other Acids 
Pour a few drops of Nitric Acid into a wine-glass con- 
iaaees | Harrowgate water: a yellow powder will be seen to 
pervade the fluid: this is the Sulphur precipitated, owing 
to the combination of the Hydrogen with sume of the Oxy- 


gen of the acid. 
Observutivn. Other acids will have a similar effect. 
CCXXX. 
Decomposition of Nirrate,on Murtatsz or Mercury; 
by Gallic Acid. 
Into a solution of Nitrate or Muriate of Mercury, pour 
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an infusion of Galls or a solution of Gallie Acid. An 
Orange yellow precipitate will fall down. 


Ohservation. This action of Gallic acid on mercurial salts, renders it 
a good test for them in solution. 


CCXXXL | 
Decomposition oF NitgzaTE OF BisMuTH, 
by Gallic Acid. 

Pour some of the infusion of Galls into a Solution of 
Nitrate of Bismuth. Although both of these liquids are nearl 
colourless in a separate state, yet when mixed, the who 
will be converted into a brown liquid. Hence Gallic Acid 
is a good test for Bismuth, in combination with other 
bodies. 


CCXXXII. 


VARIATION, aS A SyMpaTHETIC Inx.* 


Write on paper with a Solution of Nitrate of Bismuth, 
and smear the writing over, by means of a feather with 
some infusion of’Galls, The letters which were before in- 
visible, will now appear of a brown colour. If the previous 
use of Nitrate of: Bismuth be concealed from the spectators, 
great surprise wil} be excited by the appearance of writing, 
merely by the dash of a feather. The same phenomenon 
will take place, when Infusion of Galls is written with, and 
the salt of Bismuth applied afterwards. 


Obser vation. In both these Experiments, the gallic acid unites with 
the bismuth, forming gallate of bismuth. 


CCXXXIIL. 
SympaTHetic Iwnx, 
By the Decomposition of Muriate of A mtimony by 
Gallic Acid. 
Write with a Solution of Muriate of Antimony, and 
smear the writing over with a feather dipped in a Solution 


of Galls. ‘The iba before invisible, will now turn yellow, 
in consequence of the formation of a new substance,—the 





" * Sympathetic inks are certain liquids which leave no mark on paper 
when written with, but appear of certain colours when other liquids 
come in contact with them. This phenomenon is always the result of 
decomposition. 
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Gallate of Antimony. This experiment may be reversed 
by writing with the Gallic Solution, and smearing with a So- 
lution of Muriate of Antimony. 


CCXXXIV, 
DecomrostrioN OF SULPHATE oF Inow, 
by Gallic Acid. 


Into nearly a Wine glass full of the Infusion of Galls, 
pour some of a Solution of Sulphate of Iron. The Gallic 
Acid will detach the Iron from its former combination, and 
:n a short time, the two previously colourless fluids will be 
converted into one of a black colour, resembling ink. ‘The 
Coloured liquid is a Solution of Gallate of Iron. 


CCXXXV. 
VARIATION AS A SYMPATHETIC INK. 


Write on a sheet of paper, any sentence, with a transpa- 
rent Infusion of Gall-nuts, and dip the paper in a trans 
rent Solution of the Sulphate of Iron. The writing which 
was before invisible, will now, on a slight exposure to the 
air, turn quite black. A neater way of performing this ex- 

emment will be by smearing the written parts over with a 
feather dipped in the Solution of the Metallic Salt; it ma 
also be reversed, by writing with the Salt and smearing with 
the infusion. 


Observations. In either of these cases the iron separates from its for- 
mer solvent, and unites with the gallic acid, forming gallate of iron, 
whieh greedily absorbs oxygen from the atmosphere, and is propor 
tionally black, according to the quantity absorbed. 

It is obviows from these experiments, that gallic acid and sulphate of 
iron are tests for the presence of each other in any liquid. 


CCXXXVI. 


ART OF MAKING THE BEST WriTING INK. 


On the foregoing experiments, is founded the art of Ink 
making. To prepare the best, the following ingredients are 
to be used, viz. 

4 ounces of good Galls, 

2 re Logwood, 
2 ——~—— Sulphate of Iron, 

1g ——— Gum _ Arabie _ 

4 ———— Sulphate of Copper, 


Brown Sugar. & 








mee, 
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Boil the Galls and Logwood in six Banoo of spring or dis- 
tilled water, until nearly three pints of water are evaporated, 
then strain through a piece of flannel. Powder the salts in 
a mortar, dissolve the Gum in a little warm water, then mix 
the whole together, and shake it frequently for two or three 
days; during which time, exposure to the air will be bene- 
ficial, as it will thereby secre Osyoen: and become blacker. 
Now decant the liquor into well corked stone bottles. It is 
fit for use directly 


CCXX XVII. 
PREPARATION OF ReEp INK. 


Infuse a quarter of a pound of Brazil wood, rasped, in 
two pints of Vinegar, for three days, then boil the liquid, (still 
accompanied by the wood) over a gentle fire, for an hour, 
and strain it off whilst hot. Put it again over the fire, and 
dissolve in it, first, half an ounce of gum arabic, and after- 
wards, half anounce of alum, and the same quantity of 
white sugar: when the alum is dissolved, remove it from the 
fire, and preserve it for use. 


CCXXXVIII. 
SYMPATHETIC INK, 


From the Decomposition of Nitrate of Cobali.by 
Oxalic Acid. 


Write with a Solution of Nitrate of Cobalt, no marks 
will be apparent on the paper, but if a Solution of Oxalic 
acid be rubbed over it with a feather, the Ictters will appcar 
first of alight, and then of a dark violet colour.. The expe- 
riment may be reversed by writing with the Oxalic acid, and 
afterwards using the Nitrate of Cobalt. 


CCXXXIX. 
Decomposition of AcETATE OF Lkap, 
by Hydriodic Acid 


Into a Solution of Acetate of Lead, pour some Hydriodie 
acid as long as a beautiful yellow precipitate continues to fall 
down: collect and: preserve this; it isa compound of Iodine, 


Oxygen, and Lead. 


ELECTIVE AFFINITY. | 145 


5% ie CCXL. | ; 
Decomrositioy’ or AMMONIA, 
a by Chloric Acid — 

Pour half an ounce of Chloric acid into a two ounce phial ; 
let it fume for a few seconds in order, to expel the common 
air. Next add a dram of solution of Ammonia, (Ammo- 
niacal Gas dissolved in water) and gently shake the phial: 
a considerable action will now take place, and the Ammo- 
niacal Gas will be decomposed. If the phial is now left at 
rest, Nitrogen Gas will be found to occupy the upper end of it. 


Observation. In this experiment the chloric acid having a greater 
affinity for hydrogen than nitrogen has; it combines with the former 
substance ; whilst the nitrogen is set free. The combination of chloric 
acid with hydrogen is hydrochloric acid,—formerly known by the uname 
of muriatic acid. | 


CCXLI. | 

Decomrositrion oF Hypriopie Acip Gas, © 

| by Chlorine. a 

Pass some Chlorine into a jar of Hydriodic acid Gas: 
this latter Gas will be speedily decomposed by the Chlorine, 
which robs it of its Hydrogen Gas, whereby Muriatic acid 
Gas is furmed. The Iodine is accordingly set free, and ap- 

pears in a gaseous form, of a very beautiful violet colour. 


CCXLIt. 
Decomposition or AMMONIA, 
by Chlorine Gas. 


Into a jar contaiuing Chlorine Gas, pour some solution of 
Ammonia. Explosion will stamediately’ take place, as the 
Ammonia is decomposed. Its Hydrogen, in this case, will 
combine with the Chlorine, whilst the Nitrogen is set free. 


; CCXLIII 

To vary this experiment, fill a strong phial with Chlorine 
Gas, and invert it over strong solution of Ammonia. Hoid 
the phial firmly with the hand: presently a detonation will 
take place, and the Solution will enter the phial. Here as 
in the last Experiment, Muriatic Aci Gas and Nitrogen 
will be formed ; but in: this case, the Muriatic Acid Gas is 
absorbed by the Water, and is thugnabled to eombine with 
the undecomposed Ammogia, forming Muriate of Ammoma. 
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CCXLIV. 
PrEePaRATION OF SULPHUBET OF CHROMIUM, 


M. I.assaigne’s mode of preparing this Sulphuret is thus 
described in the Annales de Chimie. 

‘‘ I first prepared a pure Muriate of Chrome, by boiling 
together dry Chromic Acid with an excess of Muriatic Acid, 
and evaporating to dryness in a porcelain dish ; in this state 
it was a loose puffy rose-coloured salt. I then powdered it, 
mixed it with five times its weight of Flowers of Sulphur, 
put the mixture in a bent glass tube, and gradually heated 
it to whiteness. 

‘«‘ At the beginning there was given outa little Sulphu- 
reted Hydrogen and Muriatic Gas, afterwards came over 
the excess of Sulphur with a little rose-coloured Muriate of 
Chrome, and at Jast very thick white vapours of a arn: bey 
able pungency, which I recognised for Chloruret of Sulphur, 
made their appearance, and continued to the end of .the 
calcination. _ 

‘“‘ The lower part of the tube inclosed a blackish-grey and 
very light mass, easily fallng to powder on the slightest 
pressure, which many experiments have convinced me 1s 
true Sulphuret of Chrome. 


Observations. Properties of the Sulphuret. It is blackish grey, and 
unctuous to the touch, leaving on paper black shining streaks, like black- 
lead. When heated to cherry-red in a small platina crucible it burns 
like pyrophorus, giving out a strong Sulphureous smell, and leaving a very 
deep prcen oxyd of chrome. Nitric acid, even when heated, has no 
sensible action on this Sulpburet ; but nitro-muriatic acid changes it to 
sulphuric acid, and green muriate of chrome.” 


CCXLV. 
MERCURY TARNISHED 
by Sulphuretted Hydrogen Gas. 


Into a phial containing Water impregnated by Sulphu- 
retted Hydrogen Gas (Harrowgate Water,) pour a dram 
of Mercury, and shake the phial. The Mercury will be 
rendered completely:black in a few mnutes, being converted 


‘i 


into the state of Sufphuret. 


Observation. A similar‘plgnomenon will take place, if silver be im 
mersed in this water. | os ° (ee | 
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CCXLVI. 
Wuite Oxipe or LEAD TARNISHED 
by Sulphuretted Hydrogen Gas. 

If a piece of Wood, painted white, be moistened, and 
cul nhl ni ha Gas be made to play upon it from 
a bladder, it will instantly turn black. The same effect wil 
take place, if a piece of painted wood be immersed in water 
impregnated with this Gas. 


CCXLVII. 
Water FormeEp sy tHe Decomposition 
of Atmospheric air; during the Combustion of Hy- 
drogen Gas. 


Hold a small glass jar over a stream of inflamed Hydrogen 
Gas issuing from a brass or glass tube fixed in the cork of 
a vessel where Hydrogen Gas is generated. The sides of 
the jar will in a few mimutes be clouded with 
condensed vapour formed by an union of 
the Oxygen of the Atmospheric air, and « 
the Hydrogen which undergoes combus- 
tion. if the combustion is kept up, 
drops of water will be seen to trickle down 
the sides of the jar. Annexed is a figure 
of the necessary apparatus: but the expe- 
riment may be performed by holding a glass 
jar over one of those Gas-light tubes which 
are fixed on shop counters, 

Observations. This experiment. shows the necessity of having a 


chimney to carry off the aqueous vapour, where the gas lights are 
burned in shops, &c. especially in those of ironmongerts and cutlers. 





- CCXLVILII. 
PREPARATION OF Hypriopic AcIpD. 


Make a Solution of Iodine in water, and pour into it, 
water impregnated with Sulphuretted Hydrogen Gas as 
long as a precipitate of Sulphur falls down. Here the 
Hydrogen and Iodine combine, setting the Sulphur free, 
The Sélution is now to be poured into a Retort placed iti a 
sand bath; and a gentle.heat kept up to‘evaporate the excess 
of water; this heat should not exceed 240° or 250°, as, at 
a jittle above that, the Acid itself isgendered volatile,. Pre- 


serve it in a well stopped phial. 
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Observations. If a quantity of sulphuretted hydrogen gag be 
thtough a solution of Iodine in water, as long as sulphur is prect 
hydriodic acid will be obtained. Evaporation, in order to condense the. 
acid is here likewise useful. 


assed 
tated, 


CCXLIX. 
Oxiparion or METALS; 
by Decomposition of Atmospheric Air. 

Expose a small piece of Metallic Manganese to the action 

of a moist atmosphere. In a short time, this metal will lose 

its lustre, and become covered by a coat of black Oxide. If 

left for a day, the whole will be Oxidised, and consequently, 

losing its tenacity, will crumble to pieces. Similar pheno- 

mena will take place, and in less time, if Sodium or Potas- 

slum are exposed in the same way ;—these metals being 

converted into Soda and Potass, which substances are in the 
state of Oxides. 


Observations. Metallic oxides are compounds of metals with oxygen. 
They are generally in the state of nowders of various colours. The 
alkalies and earths were considered simple bodies until the interesting 
experiments of Sir H. Davy proved them to be oxides of peculiar 
metals. The strong affinity which exists between some metals and 
oxygen, enables them to decompose atmospheric air at common tempe- 
ratures, and consequently they attract the oxygen to themselves. ‘There 
are many metals, however, which cannot decompose atmospheric air untib 
their temperatures are considerably raised, and it requires the powerful 
aid of electricity and galvanism to oxidise a few of them. Lead in a 
state of fusion % readily oxidised. 


CCL. 


DeEcoMposiTION OF WatTER, 
by Red hot Iron. | 


Plunge ared hot poker into a vessel containing water ; 
Hydrogen Gas will arise from the vesscl: clouds of steam 
will also arise. Here the Iron at a red heat has more affinity 
for Oxygen than Hydrogen has in its usual state of combi- 
nation ; spray aa the Metal is oxidised whilst the Hy- 
drogen is set free. | 


a _ CCLI. | be. oat 
_ Stow DEcomrosition or WarTER By [RON-FILINGS. 
Put sore Iron-fili@ys in a saucer, moisten them with 
water, a 8 the saucer under a bell.glass. If in a few 
days. the glass be examined, it. will be found to contain 
ydrogen Gas, Here the Iron has been oxidised by the. 
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Oxygen of the Water; consequently the Hydrogen is set 
ree. - 


CcLII. 
Onr METAL MAY BE OXIDISED AT TH: EXPENCE 
Of another. , 


Put into a retort two ounces of Iron-filmgs and two 
ounces of red Oxide of Mercury; give sufficient heat for 
the distillation of the Mercury, it will pass over in its pure 
metallic state. Here the Mercury at a certain heat has 
less affinity for Oxygen than Iron-filings, consequently the 
Tron is left in the retort in an oxidised state. 


CCLIII. 
Motyspic AcIp DEOXIDATED By TIN. 
Immerse a piece or rod of Tin in diluted Molybdie Acid ; 
a blue colour will immediately pervade the fluid. This is 
owing to the combination of a part of the Oxygen of the 
Acid with the Tin. A part of the Molybdic Acid will con- 
sequently be converted into the Molybdous. 
Observation. A similar effect will be the result of an immersion of 
zinc in the molybdic acid. 
CCLIV. 
PREPARATION oF THE PuRPLE Oxipg or GoLp, 
Generally termed the Purple Precipitate of Cassius. 
In a solution of Nitro-Muriate of Gold, immerse a plate 
of Tin; a ool precipitate, whichis the Oxide of Gold, 
will immediately take place on it; wipe this off with a 
feather ; and continue immersing the plate as long as a pre- 
cipitate takes place. Dry the Oxide and preserve it. . 
Observation. In this experiment the nitro-muriatic acid im seizing 
upon the tin deposits the gold upon it; thereby shewing that a greater 
affinity subsisted between the acid and the tin, than between the acid 
and the gold. | | 
ccLV. 
DecomposiTION OF Meratiic SULPHURETS. 
By the intervention of heat, one metal may combine with 
Sulphur by robbing another of i,  =“" a 
t into a retort equal weights of Vermillion (Sulphuret 
of Mercury) ‘and Tron-filings; apply considerable heat : 
pure Mercury will be distilled. a aie Ae 
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Observation. Here at an elevated temperature sulphyg evinces greater. 
effinity for iron than for mercury ; consequently, the mercury will be 
ieupebi to its metallic state, whilst sulphuret of iron will be found in 

e retort. 


o CCLVI. 
CompaBATIVE AFFINITY OF SEVERAL SUBSTANCES FOR 
Sulphuric Acid. Ammonia greater than Iron. 


Prepare a solution of Sulphate of Iron in a tumbler, and 
drop into it as much Ammonia as will precipitate the whole 
of the oxide of Iron. Here the superior affinity of Sul- 
phuric Acid for Ammonia is evident, and the new formed 
compound will be Sulpbate of Ammonia, which crystallizes 
in six sided prisms. If Carbonate of Ammonia has been 
used, the precipitate will, instead of the Oxide, be the Car- 
bonate of Iron. 

cCLVII. 


MAGNESIA GREATER THAN AMMONIA. 


Let the precipitate formed in the last experiment, sub- 
side; and pour off of the supernatant liquor into another 
clean jumbler Now stir in the liquid as much Carbonate 
of Magnesia as will be dissolved. The preference of Sul- 
phurie Acid for Magnesia will be known by the discharge 
of Carbonate of Ammonia in the state of Gas. Sulphate 
of Magnesia will be held in solution. 


CCLVIII. 
Sopa GREATER THAN MAGNESIA. 


Into the newly formed solution of Sulphate of Magnesia, 

ur a solution of Carbonate of Soda until the whole of the 

agnesia shall be precipitated in the state of a Carbonate. 
The liquid will now be a solution of Sulphate of Soda. 


CCLIX. 
Porass GREATER THAN Sopa. 


Into the solution of Sulphate of Soda now made, pour a 
solution of Carbonate of Potass, until effervescence just 
commences. Here the Carbonie Acid leaves the Potass, 
and the Soda combines with it; the Soda thus receives a 
dose equivalent to what it lost to the Magnesia, when poured 
into the solution of ‘Sulphate of Magnesia. 

Observations. Although in this experiment, no precjpitate falls down, 


atill the decomposition of sulphate of soda takes pldte. This may be 
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known by the crystallization of sulphate of potass, and carbonate of 
soda. The crystals of sulphate of potass are of a prismatic form with 
six sides, aril pyramidal tops. 

The commencement of effervescence when the carbonate of potass is 
poured in, denotes that the soda is completely saturated with carbonic 
acid, and when it cannot combine with more, this acid is discharged. 


CCLx. 
STRONTIAN GREATER THAN POTASS. 


age the newly formed solution of Sulphate of Potass 
ei a solution of pure Strontian in cold water, or of Car- 
nate of Strontian in hot water; the Sulphuric Acid will 
now make another change, by leaving the Potass and com- 
bining with the Strontian, which compound, when cold, (if 
the solution has been hot) will be precipitated. When ahha 
tallized, Sulphate of Strontian takes the form of needles 
_crossing each other. 

CCLXI. 


BARYTES GREATER THAN STRONTIAN. 


Dissolve the last mentioned precipitate in boiling water, 
and pour ma solution of Barytes, or Muriate of Barytes. 
The Sulphuric Acid will now make one more election, seiz- 
ing on the Barytes, and forming with it a very insoluble 
salt, the Sulphate of Barytes. 

Observations. Throughout the foregoing experiments we have scen 
the comparative affinity existing between the different substances ope- 
rated upon, for sulphuric acid. Ammonia takes it from oxide of tron ; 


magnesia from ammonia; soda from magnesia ; potass from soda; stron- 
Uan from potass ; and barytes from strontian. 


CCLXU. 
Decomposition oF PrussiaTE oF Iron,(PRusstan Buus) 
By pure Potass. 7 


Put some powdered Prussian Blue into a florence flask 
containing a solution of pure Potass; place the flask in a 
sand bath, or over a lamp. When filtered, the solution 
will be quite clear being Prussiate of Potass. Oxide of 
Tron will remain on the filter. Here by decomposition, the 
Prussiate of Iron loses its blue colour. 7 


ccLxI, = i 
Decomposition oF GALLATE oF IRON» 
(common Writing Ink) by Potass = 
Into a solution of Gallate of Iron, pour a solution of 
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_the:intense black colour will disappear greatly. If 
a paper written upon Be immersed into a solution of -Potass: 
the letters will be almost effaced. But if the paper be after- 
wards dipped in a Gallic infusion, the black soleus will be 
restored ; the same will happen if the infusion is added to 


the decom posed Ink. | 
CCLXIV. 


CHANGE OF COLOUR PRODUCED BY TIE ACTION OF 
Potass on the Nitrate of Cobalt. . 


Pour.adram of Nitrate of Cobalt into a small phial con- 
taining an ounce of a solution of pure Potass. The Oxide 
of Cobalt will be precipitated of a blue colour. If the 

hial be now corked, the blue colour will disappear, and a 
ilac one will succeed it; this will afterwards become lighter, 
or of a peach-blossom hue; and a light red colour will finish 
the. number of changes. 


CCLXV. 
PRECIPITATION OF OxIDE OF GOLD FROM THE 
Nitro-Muriatic Solution,by Potass. 


To a solution of Gold in Nitro-Muriatic Acid, or in 
Chlorine, add a solution of Potass. The precipitate which 
falls down will be of a dark brown colour. ‘The superna- 
tant liquid will be Muriate of Potass. Filter the whole and 
dry the precipitate gently. Preserve this Oxide in a phial. 


CCLXY}. 
PREPARATION OF GREEN OxIDE or NICKEL. 
Dissolve three or four drams of Nickel in some diluted 
Nitric Acid. When V gipaaenes dissolved, pour in a solution 
of Potass. <A beaytiful green precipitate, which is the Ox- 
ide of Nickel, will fall down. Filter, dry and preserve the 
powder. Here the Nitric Acid leaves the Nickel, and with 
the Potass forms Nitrate of Potass. This Oxide is used 
as a pigment. 
a - CCLXVII. 
_« PRECIPITATION OF Oxrpz, or TIN - 
From the Nitrate, by Potass. 
Into a saturated solution of Tin in Nitric. Acid, pour a 
solution. of ‘Potass. «A precipitate of yellow: Oxide ‘of Tin 
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will fall down. «' Filter and preserve the Oxide. The remain- 
ing liquid,by evaporation, will yield ‘trystals of Nitrate of 
Potass. | 


CCLXVIII. , 
To PROCURE THE YELLOW OXIDE oF PLATINUM. 


Into a diluted solution of Muriate of Platinum, pour a 
little of the Solution of Potass; a yellow precipitate will 
fall down: this is Oxide of Platinum. Filter, dry, and pre- 
serve the powder. 


Observation. In these precipitations, the acids evince a greater affi- 
nity for potass than for the metals. 


CCLXIX. 
DrcomposiTIon oF MuriaTE oF AMMONIA, 
by pure Soda. 


Toa solution of Muriate of Ammonia, add some cauatic 
Soda: a pungent odour will be perceived if the nose be held 
over the vessel in which the action 1s going on. This is 
occasioned by the disengagement of Ammoniacal Gas. In 
this experiment the Muriatic Acid combines with the Soda 
whilst the Ammonia escapes. The liquid will yield crystals 
of Muriate of Soda. : 

Observation. A similar result will also take place with lime. To a 
solution of muriate of aramonia in a wine-glass, add some lime-water. 
The lime will combine ‘with the muriatic acid, forming muriate of 


lime, whilst the ammonia will be disengaged, and made sensible to the 
smell, if the nose is held over the glass. 


CCLXX. 
To PREPARE AMMONIURET OF CoprzER. 


To a solution of Sulphate of Copper, add pure Potass as 
long as Oxide of Copper falls down: or to a solution of 
Nitrate of Copper add pure Lime, or Lime water. Filter 
and wash the precipitate. To this Oxide»in a Florence 
flask,add some pure liquid Ammonia; and place the flask 
over alamp. ‘The Oxide will be dissolved, and the liquid 
will have a beautiful blue colour. Thisis the Ammoniuret 
of Copper. Evaporate this solution gently, it will yield 
beautiful crystals of a satin lustre. ig 

| ccoLXx XI. | ee ee 
. Acrion or AMMONIA ON SULPHATE OF ZiNCy - - 


Pour into a solution of Sulphate of Zinc, a little pure 
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liquid Ammonia. A white precipitate will -instantly take 
place, which will howéver be almost as instantly dissolved. 
This precipitate will pervade the fluid like an evanescent 
cloud. 
a CCLXXI. 
Decompostrion oF Nitrate oF NICKEL BY AMMONIA. 


Pour some pure liquid Ammonia into a solution of Ni- 
trate of Nickel; a blue precipitate of Ammoniuret of Nickel 
will fall down; care must be taken not to add too much 
Ammonia, as the precipitate may be re-dissolved. ‘This pre- 
cipitate will in a little time turn to a beautiful light purple, 
and from that to a violet colour. If a very diluted acid be 
pounce over it, it will resume its grass green colour as be- 
ore precipitation. Ammonia, from this property of changing 
colour, when combined with the Oxide of Nickel, is an ex- 
cellent test for any of the salts of that metal. 


CCLXXIII. 
PRECIPITATION OF SILEX FROM SILICATED FLuoRIc Gas. 


Prepare a jar of Silicated Fluoric Gas over water, leav- 
ing about half a pint of water in the jar. Cork it well 
under water, and lay it aside, or agitate it so as to cause an 
absorption of the gas, which will quickly take place. When 
the whole is absorbed, pour half an ounce of the im- 
pregnated fluid into six or eight drams of pure water of 
Ammonia; a white precipitate of pure Silex will fall down. 


CCLXXIY. 
Decomposition OF NiTRaTE OF CopreR BY Limz ; 
Forming Oxide of Copper,or Blue Verditter. 


To a solution of Nitrate of Copper, add Lime or Lime- 
water as long as any green precipitate falls down. Filter 
the solution and dry the precipitate ; which must be ground 
and kept ae free from dust. The green colour will by 


this time be converted into a beautiful blue. 
| | CCLXXV. 
PRECIPITATION OF GELATINE FROM ITS SOLUTION, 
_ By Alcohol. 


Pour two drams of ‘pure Alcohol into a wine-glass con- 
taining four drams of melted Size : an immediate precipitate, 
or rather coagulum, of Gelatine will be formed. Here the 
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affinity of the Alcohol for the water prevails over that of 
the Gelatine for the water. Consequently the supernatant 
liquid will be diluted Alcohol, or spirit. 


CCLXXVI. 
Decompos1TION oF M1uK By ALCOHOL. 


If one ounce of Alcohol is poured into half a pint of 
milk, the latter will be decomposed, and a copious white 
precipitate will fall down. Here the Alcohol combining 
with the water, the Albumen and oil fall down in the state 
of curd. 

CCLK XVII. 
DeEcomposiT10oN oF Nitro-Muriate or Gop 

By Ether: or to prepare an Ethereal Solution of Gold. 


Pour one ounce of the solution of Nitro-Muriate of Gold 
into a graduated glass ; and over it three drams of Sulphu- 
ric Ether: stir the two liquids with a glass rod, so that 
intimate combination may take place. Let the fluids rest 
for two o1 three minutes, covered over to prevent evapora~ 
tion; the Ether from its lightness will occupy the upper 
part of the glass, and may be gently poured off into a phial 
for use. This phial should have a ground stopper, round 
which a piece of leather is to be firmly tied. 

Observations. In this experiment the ether itself, a remarkably 
light substance, combines with a heavy metal, or rather the oxide of the 
metal which it detaches from its former solvent and bears to the top. 
This is accounted for by the very minute portion of gold which has 
been held in solution by one ounce of the diluted muriatic acid; con~ 
sequently the specific gravity of the ether must be very little increased. 


ccLXXvnit. 
ETHEREAL SOLUTION OF PLATINUM. 


Into one ounce of the solution of Muriate of Platinum, 
pour three drams of Sulphuric Ether, proceed in all other 
respects as in the preparation of the Ethereal solution of 
Gold, in the last experiment. 


, CCLXXIX. 
PRECIPITATION OF SULPHUR FROM SULPHURIZED 


Hcohol, by Water. 

Into a wine-glass of distilled water pour a little Sulphu- 
rized Alcohol: an immediate precipitation of Sulphur will 
take place from the greater ere existing between Alcohol 
and water than Aleohol and Sulphur. oe 
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CCLXXX. 
Decomposition oF Restnous Tinctorgs spy Warer 


Pour half an ounce of Compound Tincture of Benzoin, 
Tincture of Kino, or of any other resinous Tincture, into a 
wine-glass full of water. A very flocculent and abundant pre- 
cipitate of the Resin will take place, the Alcohol having 
united with the water, for which it had greater affinity, 
than for the Resin. 

CCLXXXI. 
DECOMPOSITION OF A SOLUTION oF CamMPHOR 1N ALCONOL, 
By Water. 

Pour half an ounce of the Alcoholic solution of Cam- 
phor inte a drv wine-glass ; and add nearly the same quan- 
tity of clear water to it. The mixture will immediately 
become quite turbid, and. of the appearance of curdled 
milk: being an opaque fluid produced | by the mixture of 
two transparent ones. Here the water seizes upon the 
Alcohol and precipitates the Camphor in the form of 
white flocks. 

CCLXXXII. 


Precreiration oF Wuite OxipE oF ANTIMONY 
From the Muriate, by Water. 
Into a solution of Muriate of Antimony, pour some dis- 


tilled water: the white Oxide will be precipitated. Here 
the acid evinces a greater affinity for water than for the 
metallic Oxide. 
| : CCLXXXIII. | 
Decomposition of Nirrate oF Bismurn 
By Water; or the preparation of Pcarl White. 
Pour some distilled water into a solution of Nitrate of 
Bismuth as long as precipitation takes place; filter the so- 
Jution, and wash the precipitate with distilled water as it lies 
on the filter. When properly dried, by a gentle heat, 
this powder is what is generally termed Pearl White. 
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CHAPTER VII. 


EXPERIMENTS ON COMPOUND, OR, DOUBLE, AFFINITY. 


Dovuste Affinity is that mutual action which is indu- 
ced between the component substances of two compound 
bodies, when these are by any means brought into contact 
with each other. In such cases, each compound body is 
decomposed ; but two other bodies are immediately formed 
of their constituents, differing essentially from those sub- 
mitted to experiment. | 

Decomposition takes place when a compound body is 
divided into two or more simple ones ; thus, water may be 
decomposed and resolved into its essential parts; viz, Oxy- 
gen and Hydrogen. 

Recomposition takes place when two or more bodies are 
made to unite by chemical affinity, and to form some other 
substance different from those employed in the recomposi- 
tion: thus, by certain methods, Oxygen and Hydrogen 
may be made to unite in such proportions as to form water 
a substance, totally different from the nature of either; for 
the constituents are gaseous, and the compound liguid. By 
experiments in both ways, then, we must be satisfied that 
Water is a compound of Oxygen and Hydrogen. In the 
same way all other compound substances may be decompo-_ 
sed and recomposed. The following examples will illus: 
trate this mode of action. ru | 

CCLXXXIV. : 2 

MUTUAL DECOMPOSITION OF CARBONATE OF Sopa, 

And Muriate of Barytes. | 

Pour a little of the solution of Carbonate of Soda, into 

a solution of Muriate of Barytes.in-a-wine glass. “Here 


a mutual decomposition takes place ; and Carbonate of Ba- 
rytes and Muriate of Soda will be formed. ‘The Muriate 


, : 
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of Soda will be held in solution, and may be crystallized 
into that salt known by the name of TJ'able Salt: whilst 
the Carbonate of Barytes is precipitated in a very heavy 
white Powder. 

Observation. A similar action will take place between sulphate 
of soda and muriate of -barytes. 


CCLXXXV. 
MorvuaL DECOMPOSITION OF NitRaTE, oR MURIATE 
Of Cobalt, and Carbonate of Potass. 


Into a solution of Muriate of Cobalt, pour some of the 
solution of Carbonate of Potass, mutual decomposition will 
take place, and a i of a most beautiful light violet 


colour will fall down. is .precipitate will in a short time, 
change to a full violet hue. 
CCLXXXVI. 


SuLPHATE OF MAGNESIA AND CARBONATE oF Porass. 


Pour a solution of Carbonate of Potass into a tumbler, 
containing a solution of Sulphate of Magnesia. A white 
rom al of Carbonate of Magnesia will fall down, as the 

alts continue to decompose each other. 


Observation. Here the potass quits the carbonic acid from its greater 
affinity for sulphuric acid, and thus sulphate of potass is formed and 

Id in solution ; on the other hand, the carbonic acid unites with the 
magnesia and falls down with it. 


CCLXXXVITI. 


., Carsonate or Potass anp SuLPHaTe oF Iron. 


Pour some of the solution of Carbonate of Potase into a 
solution of Sulphate of Iron in a wine glass. A mutual 
ei ey serarpelye Ape affinity, will immediately take place, 
when Sulphate of Potass will be held in solution, and Car- 
bonate of Iron will be precipitated. 


Observation. if a solution of pure potass be used instead of the 
carbonate, oxide of iron will be precipitated, whilst sulphate of potass 
remains in solution. | 

: | CCLXXXVIII. 
Cuzomarg or Leap ann CarsonaTe or Potass ; 
Or. the preparation of Chromate of Potass. . 


| Pulverize four ounces of the Siberian Chromate of Lead 
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Ore, which is of a reddish colour, put it into a: flask or 
other glass vessel, and pour over it a solution of eight ounces 
of Carbonate of Potass in a pound of Water: set the vessel 
over a lamp and let it boil, as long as Carbonate of Lead 
falls down. Filter theswhole, and preserve the solution 
of Chromate of Potass in a stoppered bottle. - 


Observation. This salt is not only useful as a test for metallic 
solutions, but affords the most brilliant results in precipitating the me- 
tals in combination with itself, whereby pigments of unrivalled beauty 
and great variety are obtained. 


CCLXXXIX. 


Nitrate oF Correr AND ARSENIATE OF Porass; 
Or the preparationof Arseniateof Copper, commonly called 
Scheele,sGreen. 


Toa solution of Nitrate of i a add a solution of 
Arseniate of Potass. The fluid will be of a beautiful in- 
tense green colour, having an abundant a tate of Arse- 
niate of Copper. Filter the whole, and wash the precipi- 
tate. A solution of Nitrate of Potass will pass through the 
filter, and may be crystallized. 


CCxXc. 


Curomatr or Potass aNp ACETATE OF LEAD; ‘8, 
The preparation of Chromate of Lead. 


To a solution of Acetate of Lead, add a solution of Chro- 
mate of Potass as long as precipitation takes place. Here 
a double decomposition is induced, whereby Acetate of Po- 
tass is held in solution, and Chromate of Lead is precipitated. 
This salt is of a most beautiful orange colour, and is used 
in painting. 

CCXCI. 


_ Nivrate or Bismuro anp CuromatTe oF Porass ; 
Or, the preparation of Chromate of Bismuth. 


To a solution of Nitrate of Bismyth, add a solution of 
Chromate of Potass, as long as a lemon coloured precipitate 
falls down.;. This is Chromate of Bismuth; Nitrate of Po- 
tass will be held in solution. 
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| Ccxcrl. 3 
Cuec:: ep of Porass AND SULPHATE OF ZINC; OR, 
The preparation of Chromate of Zinc. 

Add .. «lution of Chromate gf Potass, to a solution of 
Sulphat:. <.” Zinc, as long as a precipitate falls down. This 
precipita: «ich will be of a bright yellow colour, is Chro- 
mate of #1°« Sulphate of Potass will be held in solution. 


CCXx¢cril. | 
Nuitrat:. «:.. Srnrven AND CHROMATE OF PoTass; 


Or... preparation of Chromate of Silver. 

Into a sch iien of Nitrate of Silver, pour a solution of 
Chromate of °»tass; Chromate of Silver and Nitrate of 
Potass will! §=med by double affinity and decomposition. 
The last wi: ‘e held in solution, whilst the first is precipi- 
tated. Tlii. precipitate is of a most beautiful red colour, 
possessing © brilliancy of Carmine. 
be ccxely. 

Curomsik OF Potass anD Nitgats oF MERcuRY ; 
(-¢ Ae preparation of Chromate of Mercury.. 


P.:s a solution of Chromate of Potass into a solution 
of *::trate of Mercury. Double decomposition and recom- 

~ :ftca will be the consequence. Chromate of Mercury an 
1 «..sely red and beautiful salt like Vermillion, will be 
yw -apitated, whilst Nitrate of Potass is held in solution. 


CCXCV. 
ProussiaTE oF Potass aND CARBONATE OF IRON. 


Dissolve some. Carbonate of Iron in a glass of water, 
(or take some mineral water impregnated with this salt,) 
and pour in gradually, a solution of Prussiate of Potass. 
The Prussic Acid will leave the Potass and attach itself to 
the Iron, setting the Carbonic Acid free, which in its turn 
seizes upon the Potass. The colour of thjs mixture will be 
blue ; Prussiate of Iron (Prussian Blue) being held in solution. 

"  COXCVES no 
Suremarse or lnén anp PrussiaTE oF Potass 
| Or the, prepuration of Prussian Blue. ~ .. 
If a solution of Sulphate of Iron, is made in a tall beer 
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glass, and a solution of Prussiate of Potass dropped into it, 
a very beautiful blue colour will be produced, this may be 
‘much heightened by pouring in more until all the Iron’ is 
taken up... Here the Prussic Acid leaves the Potass, and 
_ selzes upon the Iron, forming Prussiate of Iron, whilst the 
Potass in its turn is taken up by the Sulphuric Acid, form- 
ing Sulphate of Potass. In this way, the least portion of 
Iron may be detected in any solution. 


CCXCVII. 
VARIATION AS A SYMPATHETIC Inx. 


If a letter be written with a solution of Sulphate of Iron, 
the inscription will be invisible ; but if it be afterwards rubbed 
over by a feather, dipped in a solution of Prussiate of Po- 
tass, it will appear of a beautiful blue colour. 


Observations. The following mode “of mannfacturing prussian bhue, 
on a large scale, is described in the Journal de Physique: it is of Ger- 
man invention. 

Any quantity of horns and hoofs is to be mixed with an equal weight 
of clippings of leather, and the whcle submitted to distillation in a 
large iron retort, fixed in a reverberatory furnace ; the oil and impure 
ammonia, resulting from this process, are collected in a receiver, and 
the distillation is carried on at a high heat, till no fluid or vapour of 
any kind come over—the oil and alkali are disposed of to different 
manufacturers, and the black spongy coal remaining in the retort ts the 
only part made use of in the preparation of the Prussian blue. 

en pounds of this coal, and thirty pounds of common potash, are 
reduced together to a coarse powder, and heated to redness in an iron 
pot ; by degrees the mass is brought into a state of semifusion, in which 
It is suffered to continue twelve hours, when the matter gives out a 
strong odour of sulphur ; it is then taken out red hot, and thrown into 
a boiler of water, where it undergoes ebullition for about half an hour. 
The clear liquor is separated by filtration, and the residue is boiled in 
fresh parcels of water, till all the suline matter is extracted. These 
different lixivia are then mixed together. Four pounds of alum, and 
one and a half of sulphate of iron, are dissolved: in warm water, and 
this solution is added to the foriner; a copious* whitish precipitate. is 
immediately deposited, which being collected and washed, acquires, by 
exposure to the air, a beautiful blue colour. | 


ANOTHER METHOD I3 AS FOLLOWS: 


Six pounds of clippings of leather, six pounds of hoofs and horns, 
and ten pounds of coymon potash, are boiled-together in an irey pot 
to dryness ; the residue is then mixed with two pounds of crude tartar, 
and, by means of a strong fire, is brought into fasion. ‘The lixiviation ia 
conductgd:in the usual way, aud a solutign of tige pounds of qulphate 
of iron, and fifteen of alum being added, a precipitaté’ take placc, 
which is the Prussian blue. Sue eee 

M 
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CCXCVII1. 
PrussraTE oF Potass anD NITRATE OF Copper. 


Pour into a wine glass a solution of Nitrate of Copper, and 
add thereto a solution of Prussiate of Potass: these solu- 
tions will decompose each other by double affimty, and the 
results will be Nitrate of Potass, and Prussiate of Copper. 
The latter of these substances will give the liquda light 
brown colour. 


CCXCIX. 
Variatron as A Sympaturtic Ink, 

Write a letter with a solution of Nitrate of Copper; tlie 
letters will be invisible, but, if they are rubbed over with a 
feather, dipped in a solution of Prussiate of Potass, the 
writing will be of a Rvely brown colour. 


CCC. 
Mouriate oF Copper ann PrusstaTeE oF Porass. 


Make a solution of Munate of a aie and add to it 4 
solution of Prussiate of Potass; a beautiful ight brown 
precipitate will fuil down, "Vhis is the Prussiate of copper 5 
it is to be filtered and washed. Itis said to answer as a 
paint. - 
CCI. 
Mueiate or Tivanium anno Prescrate oF Potass. 


Into a Wine glass, contaumng a Soluuon of Murtate of 
Titanium, pour a Solution of Prussiate of Potass. ‘Phe 
hquid will instantly assume a beautiful green colour, which 
is oceasioned by Prussiate of ‘Titamuin bemy precipitated. 
Muriate of Potass'is held in Solution, | 


ccc. 
VARIATION aS A SYMPATHETIC Ink. 


Write a letter with a Solution of Mumnate of ‘Titanium; 
the letters will be invisible, but if they are rubbed over with 
a feather dipped ina Solution of Prussiate of Potass, they 
will assume a very beautiful green colour which is the Prue- 
siateof Titanium. a 
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CCCIIL. 
Prusstate of Porass aND Niteate or Bismcrtn. 


When a Solution of one of these Salts is poured into that 
of the other in a glass, a very fine yellow colour will be 
produced ; which is the Prussiate of Bismuth, in a state of 

recipitation. In this experiment the Nitric Acid Icaving 
the Bismuth attaches itself to the Potass, (for which its afh- 
nity is greater) forming Nitrate of Potass: whilst the Bis- 
muth is taken up by the Prussie Acid, forming Prussiate of 
Bismuth. 


CCCIYV. 
VARIATION AS A SYMPATHETIC INK. 


Write a Ictter with a Solution of Nitrate of Biszauth :— 
the letters will be invisible. If a fcather be now dipped in 
a Solution of Prussiate of Potass, and rubbed over the 
Paper, the writing will appear of a beautiful yellow colour, 
occasioned by a furmation of Prussiate of Bismuth. 


CUCV. 
SuLPHATE oF ITrnon anp Acetate or LEap. 


Into a Solution of Sulphate of Iron, pour another Solu- 
tion .of Acetate of Lead as long as a precipitate continues 
to fall down. $= This precipitate is Sulphate of Lead; whilst 
the liquid isa Solution of Acetate of Jron. The latter 
Salt is much used by Dyers and Calico-printers. 


CCCVI. 
ProsPHATE OF Sopa AND SULPHATE OF [RON. 


Toa Solution of Sulphate of Iron, add one of Phos- 
phate of Soda, until no more precipitate falls down. ‘Lhis 
‘adie ar which is of abluish colour, is Phosphate of 
ron, a Salt lately used in Medicine. ‘Ihe supernatant 
liquid is a Solution of Sulphate of Soda, which may be 
crystallized after the liquid is filtered. 


CCCVII. 
AceratE oF Leap anp SuLpHaTE of ALUMINE. 
Pour into a tumbler containing a Solution of Acetate of 
Lead; some of the Solution of Sulphate of Alumine and 


Potass, or Sulphate ef Alumine and Ammonia, as long as 
any precjpitate falls down. This precipitate will be Sulphate 
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of Lead; Acetate of Alumine will be held in Solution. 
This substance is a mordaunt of great use in dyeing. 

Observations. The sulphate of alumine and potass, or sulphate of 
alumine and ammonia (common alum,) although not in the list of Expe- 
riments on the Preparation of Salts, is a very useful compound. It is 
manufactured on a large scale in Scotland. 

Alum is used as a mordaunt for fixing vegetable colours on cleths. 
It is also used in tanning. Paper impregnated with a solution of it, is 
rendered rather incombustible ; the same takes place when wood is 8a- 
turated by it. Itis used by tallow chandlers to harden their tallow. It 
is also used with a precipitate of silver, in silvering copper, brass, Sc. 
As an astringent it is used in medicine, and ina burnt state as a caustie 
to remove fungous excrescences. ; 


CCCVITII,. 


Action oF Hypo-SutpuiIte oF AMMONIA 
On Muriate of Silver. 


When Hyposulphite of Ammonia is poured on Muriate 
of Silver, it dissolves it; and if into the saturated Solution 
Alcohol be poured, a white salt is precipitated, which 
must be strongly expressed between blotting paper, and 
dried in vacuo. It is very readily soluble in water, and is 
extremely sweet to the taste. Its sweetness is unmixed with 
any other flavour, and so intense as to cause pain in the 
throat. One grain of this Salt communicates a perceptible 
sweetness to 32,000 prains of water. If the Alcoholic 
liquid be evaporated, thin lengthened hexangular plates are 
sometimes formed, which are not altered ‘by Caen 


Observations. When the hyposulphite of ammonia refuses to dissolve 
more muriate of silver, if an additional quantity be added, it is rapidly 
converted into a white crystallized powder. Jt is extremely insoluble 
in water, but readily and abundantly in ammonia, forming an intensely 
sweet solution, from which an acid precipitates it unaltered, even when 
copiously diluted. Dried in vacuo, and kept in a closely stopped vessel, 
it i and undergoes spontaneous decomposition. The phial, 
whenever opened, is found full of sulphurous acid ; and when washed 
with ammonia, a considerable residue of sulphuret of silver is left. 


Heat effects the same change at once. 


: “8 CCCIX. 
Deeomrosition oF Nrrgatp oF SILVER, 
. 2 by Muriate of Soda. 
. «To a solution of Nitrate of Silver, in half a wine glass 
of water, add some of the Solution of Muriate of Soda, 3 
white precipitate of Muriate of Silver will immediately fall 
Here the Muriatic Acid quits the Seda’ to unite 
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“th the Silver, whilst the Nitric Acid attacks the Soda 
The two products are Munate of Silver and Nitrate of Soda. 


ccex. 
Nirro-Muriatez oF PLATINUM, 
By Muriate of Tin. 


Pour into a diluted solution of Murate of Platinum in 
8 wine glass, three or four drops of the solution of Muriate 
of Tin, a very beautiful scarlet precipitate of the Oxide of 
Platinum will fall down. 


CCCXI. 
Nitrro-MuRIaTE oF PLATINUM, 


By Muriate of Ammonia. 


‘'fo a diluted solution of Muriate of Platinum add some 
of the solution of Muriate of Ammonia, an orange coloured 
powder will fall down. 


cccxfl. 
Nitro-Muriate oF PaLiapium, 
By Muriate of Tin. 
Into a solution of Nitro-Muriate of Palladium, pour a 
few drops of newly made Muriate of ‘Tin: a light brown 


precipitate will fall down. ‘These salts are considered good 
tests fur the presence of each other. 


CCCXITI. 


Nitro-Muxriate or Go.p, | 
By Muriate of Tin. _ 

Dilute some Nitro-Muriate of Gold in nearly a wine glass 
of water, and drop insome Muriate of Tin. A very beau- 
tiful purple precipitate, being the Oxide of Gold, will take 
lace, and will soon fall to the bottom: drop in more of the 

{uriate of Tin until no further precipitate takes place. 
Filter the liquid; dry and preserve the powder. ‘This 
Oxide of Gold is used in the painting of China ware. 
In this experiment the Muriate of Tin detaches the Muriatic 
Acid from the Gold, which it held in solution. = : 
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CCCXIV. 
VaRIATION, as aA SyMPATHETIC Inx. 


Write with the Nitro-Muriate of Gold, and brush the 
letters over with Muriate of Tin in a diluted state. The 
writing, before invisible, will now appear of an exquisitely 
beautiful purple colour. 


CCCXV. 


Morrate oF Mercury, 
By Muriate of Tin. 

To a solution of Muriate of Mercury add a small quan- 
tity of Muriate of Tin: a black appearance will pervade 
the whole liquid. Hence Muniate of Tin is a good test for 
this very active poison (generally known by the name of Cor- 
rosive Sublimate). ‘The precipitate is a black Oxide of 
Mercury. 


Observation. This experiment mzy be varied as a sympathetic ink ; 
proceeding as directed for other inks of this descripticn. 


CCCXVI. 
_ Decomposition OF SULPHURET OF Porass, &c. 
By Muriatic Acid. 


Put some sulphuret of Potass, or Soda, into a retort, 
and pour over it very diluted Muriatic Acid: Sulphuretted 
Hydrogen Gas will be disengaged, and may be received over 
Mercury in a bell glass. When the action ceases a small 
portion-of Sulphur will be precipitated. 

Observations. Here the muriatic acid attacks the alkali, forming 


muriate of soda, or potass ; whilst the water is decomposed by part of 
the sulphuret ; aud thus the sulphuretted bydrogen will be set free. 


CCCXVII. 


PRepazatioN OF Hypro SutpuvuretT oF AMMONIA. 


Put some pure solution of Ammonia into Woulfe’s hottles. 
‘Antothe retort pour ome Muriatic Acid over Sulphuret of 
Potass, Soda, or Iron The Sulphuretted ILydrogen will pass 
over and be congensed by the solution of Ammonia; until 
at last, the liquid will be of a brownish yellow golour: ‘The 
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ha is now complete, Hydro-Sulphuret of Ammonia being 
ormed. Preserve it in a well stopped phial. 
_ ECCXVITI. 
PreraraTION oF SULPHURET OF AMMONIA. 

Put into a glass retort, half an ounce of Sulphur, an ounce 
of Muriate of Ammonia, and an ounce of newly calcined 
Lime. Put the retort in a sand bath, and “Py heat. 
A liquid of nearly the same colour as the Sulphuret 
of Soda and Potass will pass into the receiver. Here 
the Muriatic Acid of the Muriate of Ammonia attaches 
itself to the Lime, leaving the Ammonia free to combine 
with the Sulphur. The Muriate of Lime remains in the 
retort. Sulphuret of Ammonia should be kept in a well 
stopped phial. 

Observations, ‘This sulphuret, like the other alkaline sulphurets, has 
a greal affinity for hydrogen, with which it forms sulphuretted hydrogen 
gas; a very useful test fur metals in solution. Accordingly when a 
small portion of the sulphuret i# put into any solution, the water is 
decomposed, and its oxygen leit tree. 

CCCXTX. 
PRECIPITATION OF SULPHURET OF LEAD 
Frum the Acetic Solution, by Sulphuret of Potass. 

Into a diluted Solution of Acetate of Lead, drop @ small 

‘a of Sulphuret of Potass: Sulphuretted Hydrogen wil 
e produced by decomposition of the water: this gas has the 
power of precipitating Lead of a black colour. 

Observation. ‘This may be varied by writing with a solution of acetate 
of Jead, and rubbing the writing over with sulpburet of potass in 
sulution, ‘Vhe letters wiil be black. 

CCCXX. 
DecomrosiTion oF SULPHATE oF ZINC, 
By Sulphuretted Hydrogen Gas. 

Into a solution of Sulphate of Zinc pour some wate 
unpregnated by Sulphuretted Hydrogen Gas, and_ stir th 
mixture. A yellowish white precipitate will soon fall dowr 
"his is Sulphuret of Zinc. 

CCCXXI. — 

Destruction of THE BLUE coLourR oF AMMOWNIURET 
Of Copper, by Sulphurcttcd Hydrogen Gas. 

Pour into a wine glass containing a solution of Amnx 


“ 
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réurct of: Copjier ; about two drams of water im recnated 
by ‘Sulphuretted Hydregen Gas:—the -beautiful blue 
e@our will disappear, and a brownish black precipitate of 


Siphuret of Copper will pervade tlie fluid. 
CCOXXIL 
PrecirtratTion oF Surpuuret or ANTIMONY 
By Sulphurettcd IZydrogen Gas. 

Make a solution of Tartrate of Antimony and Potass, 
by dissolving twenty grains in nearly a wine-glass of water ; 
ant drop in a small piece of Sulphuret of Potass. A beau- 
tiful deep yellow precipitate will pervade the liquid. 


CCCXXIIT. 
PReciPITATION OF SULPHURET OF TIN FROM THE 
Muriate, by Sulphuretted Hydrogen. 

Into a wine glass containing a little diluted Muriate of 
Tin throw a small piece of Sulphuret of Potass. The 
Sulphurretted Hydrogen formed by decomposition of the 
water will precipitate Sulphuret of ‘Tin. 

; CCCXXIV. 
AcTION oF SULPHURETTED HyproGeN Gas on GuLp. 


Pass a stream of Sulphuretted Be habk oo Gas through a 
solution of Gold in Nitro-Muniatic -Acid as long as a black 
precipitate continues to fall down: this precipitate is the 
Sulphuret of Gold. 

* Observation. If the gold isto be again brought back to its metallic 
state, itis only requisite to throw the sulphuret into a solution of caus- 
tig potass : where it will fall down in small grains, or it may be put 
into a crucible, or on a hot iron: the sulphur will thus be sublimed, 
aod the gold left in the metallic state. 

rah. ah CCCxXXv. | 
PRrePraRaTION oF SULHURET OF PLATINUM. 


Pass a stream of Sulphuretted Hydrogen Gas through a 
solution of Platinum in Nitro-Muniatic Acid. <A black 
precipitate of ieee of Platinum will fall down. This 


powder may be obtained free by filtration. 

7 CCCXXVI. | 

f°. crion_of Hypro-Sutpuuret or AMyMonia | 
a. ‘On Muriate of Mercury. oe tae, 


Prepare a solution of Muriate of Mercury in warm water, 
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and add to it a saturated solution of Hydro-Sulphuret of 
Ammonia in water ; a dirty brown precipitate will fall down : 
this precipitate is to be left undisturbed; and at the end of 
several days it will be of a bright red colour, having gone 
through all the stages of brown, yellow, and red. 


CCCXXVII. 
AcTIoN oF Oxy-NITRATE oF Potass on 
Oxide of Silver. 

Wher. a tube containing Oxide of Silver is dipped into a 
solution of Oxygenized Nitrate of Potass, a violent efferves- 
cence ensues; the Oxid2 1s reduced, the Silver 1s precipi- 
tated, al! the Oxygen of the Oxygenized Nitrate is liberated 
along with that of the Oxide; and the solution, containing 
merely common Nitrate of Potass, remains neutral, if it 
was in that state at first. 


Observation. Oxide of silver produces the same effects on oxygeni- 
zed-muriate of potass (Chlorate of Potass) as on the orygenized nitrate. 


CCCXXVIII. 
Wuitrt OxrpEe or Brsmutn BLaCKENED BY 
Harrowgate Water. 


Place a little Oxide of Bismuth on a white dish, and 
pour over it some Harrowgate-water. Its beautiful white 
colour will instantly be changed to black. It is the Sulphu- 
retted Hydrogen Gas with which the water is impregnated, 
that acts thus on the Oxide. | 

Observations. There is a curious anecdote related of the influence 
of this gas on the oxide of Bismuth. It is well known that this oxide, 
under the name of pearl whtie, is used as a cosmetic by those of the 
fair sex who wish to become fairer. A lady thus painted was sitting ia 
a lecture room, where chemistry being the subject, water impregnated | 
with sulphuretted auoronen gas (Harrowgate-water) was handed round” 
for inspection. On smelling this liquid, the lady in question became 
suddenly black in the face. Every one was of course alarmed’ by this 
sudden chemical change ; but the lecturer explaining the cause of the 
phenomenon, the lady received no farther injury, than a salutary prac- 
tical lesson to rely more upon natural than artificial beauty in future. 


CCCXXIX, 
Decomrpostmon oF Nitrate ofr BismuutH BY 
Sulphuret of Potass. | 


Pour itito @ wine-glass some diluted Nitrate of Bismuth, 
and drop into it a small piece of Sulpburet of Potass;. as 
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soori aé this‘latter substance is dissolved, the whole. liquid 
will‘become black. Here the Sulphuret of Potass decom- 
jones the water, attaching the Hydrogen to itself: the same is 
one by this substance in all situations where water is pre- 
sent; even in a moist atmosphere: hence the intolerable 
smell of: Sulphuretted Hydrogen which arises from 
moistened Sulphuret of Potass. ‘The Oxygen liberated by 
this decomposition unites to the Bismuth, whilst the Nitric 
Acid attacks the Potass, forming Nitrate of Potass. 


Observation. This experiment may be varied by using nitrate of bis- 
muth as a sympathetic ink, and rubbing a solution of sulphuret of pot- 
ass over it. The writing, before invisible, will be converted to a black 
er flea-brown colour. 

cCCX xXx. 
SEPARATION oF ALconoL FROM WINE 
By Chemical Agency. 

It has been supposed that distillation causes the formation 
of Alcohol m Wine, Beer, &c. but this is not the case. 
Mr. Brande having first separated the colouring matter and 
acid, by a solution of Sub-Acetate of Lead, afterwards sepa- 
rated the Alcohol by adding to the colourless Hiquid, Sub- 
Carbonate of Potass. ‘To eight ounces of Port wine, add 
an ounce of a concentrated solution of Sub-Acetate of Lead, 
agitate the mixture and place it upon a filter: a precip.tate 
will remain on the filter, whilst the liquid helow will be 
colourless: add to this, dry Sub-Carbonate of Soda unil no 
more Alcohol can be separated. Here the water attaches itself 
to the salt whilst the Alcohol is set free, and the quantity 
will generally be one fifth of the wine emploved, or about 
one and a half ounce. Exacity the same quantity will be re 
covered by distillation, which may be tried by submitting 
the same quantity io that overation. 

Observations. Ale brewed by Sir Joserh Ranks. teeng analysed by 
Mr. Brande, rave the following proportionso! alevhol. Malt to the 
hogshead, eivht strike or bushel. tiops to the bhuyspead, slbs.—coutain- 
ed 9.85 per cent. of acconul. Mali to the oopshead, ten strike, 
Hops 1 11bs.—coutained 10.8% per cent. of alcohol. 


€CCXXX 1. 
Water FoRMED BY tHE ComMBUSTION OF ALCOHOL. 


_. Burn four ounces of pure Alcohol, in the lamp belong. ‘ 
ing to the apparatus seen in Plate 11, receive the product . 
of combustion through the worm, in a measuring glass ~ 
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partly covered on the top, so that none may be lost by eva- 
poration. This product will be 4 ounces and a half of wa- 


ter. 


Observations. Here, as in similar combustions, the hydrogen of the 
alcohol combines with the oxygeu of the atmosphere ; consequently 
water is formed. But the intense heat caused by the decomposition, 
gives the water the elastic form; or in other words converts it into 
steam. The steam, being specifically lighter than an equal sized body 
of air, ascends in the lengthened tube and passes into the worm: it is 
here condensed into water from an abstraction of the heat contained 
in it by the cold water in the refrigeratory :—the water in the refrige- 
ratory may be found to become gradually warmer as the combustion 
proceeds ; consequemtly the warmth or heat was obtained from the con- 
tact of the pipe, containing the hot steam, as is the case in all modes 
of distillation. The water produced by combustion being now con- 
densed, passes through the worm into the measuring glass: and the 
increase of quantity can be inferred only, by supposing that a teed 
quantity of oxygen from the atmosphere, combined with the bydro- 
gen to form water. 

CCCXXXII. 


PECULIAR COMPOUND OF PLATINUM OBTAINED FROM 
Sulphate of Platinum, by the Agency of Alcohol. 


In the Philosophical Transactions for 1820, appear the 
following experiments of E. Davy Esq. on some combina- 
tions of Platnum. 

Sulphate of Platinum, unlike the other metallic sulphates 
in general, 1s, to a considerable extent, soluble in Alcohol 
and in Ether. As these fluids are capable, in certain circum- 
stances, of partially or wholly reviving some metallic Oxides 
from their solutions nm Acids, I wished to try their effects 
on the Sulphate of Platinum. Accordingly, I put into a 
small Pe about equal volumes of a strong Aqueous solu- 
tion of the Sulphate, and Alcohol; and, atter agitating the 
mixed fluids, the phial was put aside. Some weeks after- 
wards, I found the dark colour of the Sulphate had entirely 
disappeared, a dense black substance had subsided, and the 
supernatant fluid remained colourless and transparent. On 
opening the phial, an odour similar to that of Ether was per- 
ceived, the fluid had a strong Acid taste, aud afforded a co- 
pious precipitate with Nitrate of Barytes. After the black 
substance i been well washed and dried, a few prelimi- 
nary experiments served to show that it was a peculiar com- 
pound whicli had not been noticed. ‘To confirm these re- 
sults, and procure more of the substance, I repeated the 
experiment with the Sulphate and Alcohol. In about two 
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days tie" ffaid' Aesumed a darker tint, the black. substance 
began to’ precipitate in a finely divided state, and in about 
a-weck it had all subsided, leaving the fluid colourless and 
trinsparent. I afterwards found that the substance in ques- 
tion may be ‘readily obtained by boiling the Sulphate and 
Alcohol* together for a few minutes; it separates in small 
particles, leaving the supernatant fluid colourless, or with 
only a slight tinge of yellow. In cases where it is thus pro- 
cured, a little volatile inflammable fluid, having a peculiar 
ethercal smell, is also obtained. 


Observations. This substance, ‘after being washed till the water is 
tasteless and does not affect litmus paper, and dried at a temperature 
of about 250° Fahrenheit, exbibits the following properties. It is of.a 
black colour, and in small Jumps, which are soft to the touch, and 
easily reduced to an ma ea powder. It readily soils the fingers, or 

aper. It is destitute of lustre. It is tasteless, and apparently unaf- 
fected either by cold or hot water. It has a peculiar ethereal smell that 
is not easily removed, and probably arises from the presence of a little 
inflammable matter occasioned by the action of the alcohol. It seems 
to undergo no change by exposure to the air for some time. When 
it is gently heated, on a slip of platinum or paper, a hissing noise or a 
feeble explosion is produced, and this effect is accompanied by a flash 
of red light, the platinum being reduced. It is insoluble in nitrous, 
sulphuric, and phosphoric acids ; but it dissolves slowly in muriatic acid. 
It is scarcely affected by chlorine, unless moisture be present, when a 
little muriate is gradually formed. When the powder is put into liquid 
ammonia, minute globules of air are evolved from it, and after some 
time it acquires fulminating properties. The Bee of air I have 
hitherto obtained in this way, has been too small to allow me to ascer- 
tain its nature with precision. When the powder is brought in contact 
with ammoniacal gas, a crackling noise is produced, it then becomes red 
hot and scintillates ; but by this treatment its external appearance is 
scarcely altered, though it undergoes a partial decomposition. T 
wder ig immediately decomposed by the agency of alcohol. This 
fact is shown in an interesting manner by moistening different aubstan- 
ces, such as paper, sand, cork, &c. with alcohol, and placing the smal- 
lest particle of the powder on them; it hisses, a sufficient degree of 
heat is uced to reduce and ignite the platinum, and it remaing,io a 
state of ignition until the alcohol is consumed. During the agency. 
eicohal on the powder, acetic acid is produced. This is shown by pul- 
ting a little of the powder ona r filter and moistening it with .a)- 
cohol; 4 moderate action takes and in a few minutes. the odour 
of acetic acid is very perceptible. In some experiments of this kind, 
the action, tho comparatively feeble at first, has prea increa- 
sed, the powder become red hot, and the bottom of the filter com- 
aletely charred - If two or three grains of the powder are placed in a 





| ©The Alcohol used in this iment may vary considerably in its 
treagth and quantity, without n | ‘the results.” Keher 
sens el sein, cis ete sid el 


COMPOUND AFFINITY. 173 


glass, and a few drops of alcohol added, in about half an hour acetic 
acid will be produead ; and as it evaporates and disappears, it may be 
successively renewed, at longer or shorter intervals, for some weeks, by 
Occasionally adding a little alcohol. 

When the powder is boiled in alcohol, it is partially decomposed, 
and assumes a Jighter colour; if it be then thrown on a filter, the odour 
of acetic acid is soon perceived, and in a few hours the platinum is 
found reduced and the paper charred. When the powder is mixed with 
flowers of sulphur, and heated, a sulphuret of platinum is formed of a 
blue colour. When the powder is heated with phosphorus, there is a 
brilliant combustion, and a darkegrey phosphuret is formed. Oxygen 

as docs not affect the powder at the common temperature of the air ; 
ut by a moderate heat there is a slight combustion, which seems to 
indicate the presence of a little imflammable matter. 

Composition OF THE PECULIAR comPouND. In at first attempts 
to ascertain the nature of the black powder, I was limited to very 
minute quantities of it; and I made several trials before [ gained any 
satisfactory evidences of its constitution. I decomposed the powder in 
long green glass tubes filled with mercury ; in such cases, by a gentle 
heat, the powder became ignited, the reduced platinum amalgamated 
with the mercury, a little fluid appeared, and some gas was evolved. 
The fluid reddened litmus, and had an acid taste. The gas rendered 
lime-water turbid, and was in part absorbed by water and by ammonia ; 
and the unabsorbed portion exhibited properties simHar to those 
nitrogen. These results seemed to prove, that the powder contained 
acid and inflammable matter; but they were not sufficiently uniform 
to enable me to place much reliance on them. 1 then used very small 
glass retorts, varying in capacity from ,§ to y, of a cubic inch, and de« 
composed the powder over pure water and over mercury; but the 
results were most satisfactory when [ operated over mercury. From 
two experiments of this kind, I think 1 may venture to state the com- 
position of the powder under examination. 

Experiment |. Ten grains of the powder were decomposed in a 
little retort, over dry mercury, by the heat of a spirit lamp. On the 
first impression of the heat, gas was disengaged, and shortly after, the 
interior of the retort assumed a reddish yellow colour (like that exhibi- 
ted by the vapour of fuming nitrous acid), and small drops of a coloure 
less fluid condensed in the neck of the retort. After the utmost heat of 
the lamp had been given to the retort, it was suffered to cool, and the 
results were immediately examined. | 

Examination oF THE Gas. The gas remaining in the retort made 
an ignited piece of wocd glow brighter ; that which came aver (deduc- 
ting the common air) was 38 of a cubic inch, which diminisbed to 23 
on being trausferred to water and agitated, 34 of the unabsorbed gas, 
on being mixed with an equal volume of pure hydrogen, and fired by an 
electric spark, diminizhed to 344. Hence, the unabsorbed portion of gas 
contained more oxygen than could have been furnished from the com- 
mon air of the retort. 

From other experiments, the gas absorbed by water was found to be 
carbonic acid ; it rendered lime-water turbid, was absorbed by ammo- 
nia, and again «isengayed by muriatic acid. 

’ EXxAMswation op THE FLUID. The fluid which rose in the neck of 
the retevt reddened litinus paper, and resembled the nitrous acid in 
odour, colour, and taste. It acted upon the mercury in conteet with 
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the retort; and when washed out. by pure water, the solution ‘did not 
: 2. s8iwe platioam was perfeetly reduced, and its particles formed a loosely. 
= @obkerent- mass, which aiid not be removed until the bulb of the retort 
‘was broken. It weighed 9§ grains, and suffered no.diminution.on being 
. lagain heated to redness in a platinum cup. 

*"SReperiment.2. Ten grains of the same powder as that used in the 
first experiment, afforded by its decomposition 9§ grains of platinum, 
“ alittle fluid agreeing in its properties with that noticed in the former 
experiment, and 5% of gat, which was examined in a different manner 
from that of Experiment 1. The gas remaining in the retort was 
treated with pure nitrous gas; red fumes were produced, and the ab- 
‘sorption was 80 great that the mercury presently rose near the bulb of 
the retort, and was still rising, when its neck was intentionally broken 
to secure the platinum. Hence it seems the gas in the retort was oxygen 

The gas that came over was first treated with lime-water ; an ime 
mediate turbidness was produced, and increased by agitation, and y5¢ 
of the gas were absorbed. To the residual gas nitrous gas was added, 
which occasioned a considerable absorption ; and the remaining gas, 
which exhibited the properties of nitrogen, was principally derived from 
the common air of the retort. By adding a little diluted muriatic acid 
to the turbid fluid, it immediately became transparent, the absorbed 
carbonic acid was slowly disengaged, and the mercury was studded with 
innumerable little globules of it. 

From the p ing experiments, the black powder obtained by the 
agency of alcohol on the on igre of platinum, appears to consist al- 
most ‘solely of platinum, with a little oxygen, and the elements of the 
nitrous acid. The very minute portion oF carhonsceaus matter it con- 
tains is probably accidental.* If the constitution of the powder is such 
as I have stated, a doubt may arise whether it can be considered as a 
definite compound ; but its solubility in the muriatic acid, the facility 
with which it combines with sulphur, and resists the action of a strong 
solution of potash at a boiling heat, and its acquiring fulminating pro- 
perties in liguid ammonia, are al] circumstances which favour NO- 
tion of its being a true chemical compound. 















® Is it not more probable that the presence of carbon is owing to 
the decomposition of the alcohol, and to the abstraction of some of its 
carbon ? 
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CHAPTER VIIL | 
RX PERIMENTS ON CRYSTALLIZATION. . 


er: 





GENERAL OBSERVATIONS. 


CrysTALLizaTion is the assumption of determmate . 
figures by Salts and other bodies. Hauy found, that the 
forms of Crystals may be reduced to six in number, viz, 
The Parallellopiped ; the Tetrahedron ; the Octahedron , 
the Six-sided Prism; the Dodecahedron, terminated by 
regular Rhombs; and the Dodecahedron with triangular 
faces. Figures of these, and of others more complicated are 
exhibited in Plate 12. 


Crystals occur very frequently in the mineral kingdom, and have 
long attracted attention on account of their great beauty and 
regularity. By far the greater number of the salts likewise assume 
a erystalline form; and as these substances are mostly soluble in 
water, we have it in our power to give the regular shape of crystals 
in some measure at pleasure. It has long been observed by Che- 
mists and Mineralogists that there is a particular form. which 
every individual substance always affects when it crystallizes: this 
indeed is considered as one of the best marks for distinguishing one 
substance from another. Thus,common salt is observed to assume 
the shape of a Cube, and alum that of an Octahedron, consisting of 
two four-sided pyramids, applied base to base. Saltpetre affects the 
form of a six-sided prism; and sulphate of magnesia that of a four- 
sided prism ; whilst carbonate of lime is often found in the state of 
arhomboid. Not that every individual substance always uniformly 
crystallizes in ihe same form; for this is liable to consider- 
able variations from accidental circomstances: but there are & 
certain nutnober of forms peculiar to every substance, 
crystal of that substance, im every case,, adopts one or other of 
these forms, and no other; and thus common salt, when erystal- 
lized, has always either the figure of a cube, or octahedron, or some 
figure reducible to these. ; 

Toexplain the cause of regular figures is a difficult task. New- 
ton remarked, that the particles of bodies, while ina stute of so- 
lution, are arranged in the solvent in regular order, and at rege 
distances; the consequence of which must be, that when the force 
of cohesion becomes sufficiently strong to separate them from the 
solvent, they will maturally combine in groups, composed: of those 
particles which are nearest to each other. Now all the particles of 
the same body must be supposed to have the same figura; and the 
combination of a determinate number of similar bodies: met pre 


196 CRYSTALLIZATION. 


duce similar figures. Hauy has made it exceedingly probable that 
these integrant particles always combine in the same body in the 

- game way; that is to say, that the same faces, or the same edges, 
always attach themselves together; but that these differ in different 
crystals. This can scarcely be accounted for, without supposing 
that the particles of bodies are endowed with a certain polarity 
which makes them attract one particle of another body, whilst they 
repel the other parts. This polarity will explain the regularity of erys- 
tallization ; but it is‘ itself inexplicable. 

There are, however, some circumstances in the phcoomena of 
crystallizatiqn, which Hauy’s theory does not well explain, and his 
views of the primitive forms of crystallized bodies are not in every 
instance incontrovertibly established. Thus, a slice of fluor spar, 
obtained by making two successive and parallel sections, may be 
divided into acute rhomboids: but these are not the primitive forms 
of the spar, because by the removal ofa Tetrahedron from each ex- 
tremity of the rhomboid, an Octahedron is obtained. As the whole 
mass, then, of the spar may be divided into Tetrahedra and Octa- 
hedra, it may be deubted which of these forms is to be considered as 
the primitive one, especially as neither of them can fill a given space 
without leaving vacuities, nor can they produce any arranugey 
snent sufficiently stable to form the basis of a permanent crystal. 

Dr. Wollaston has given an exposition of another view of crystal- 
lization. (Philosoph. Transact. 1818.) He has proposed, that .the 
ial particles of bodies should he considered as spheres, . which, 

y mutual attraction, have assumed that arrangement which brings 
them as near as possible to each other. When a number of si- 
milar balls are pressed together in the same plane, they form 
equilateral triangles with each other; and if balls so placed 
were cemented together, and afterwards broken asunder, the 
straight lines in which they would be disposed to separate, 
would form angles of 600 with each other. A single ball placed 
on this stratum would touch three of the lower balls, and 
the planes touching their surfaces would then include a regular 
Tetrahedron. A square of four balls, with a single ball resting on 
the centre of each surface, would form an Octahedron ; and upon 
applying two other balls at opposite sides of this Octahedron, the 
grou will represent the acute rhomboid. By this view, which is 

ighly ingenious, the difficulty of the primitive form of fluor spar, 
above alluded to, is obviated. By oblate and oblong spheroids otber 
forms may be assumed. 


Sir Richard Phillips, in treating on cohesive attraction, says :— 
The experiments of Mr. Daniell, of M. Hauy, M. Link, and others, 
prove incontestibly, that all solids are varieties of crystallized forms ; 
while it requires a very slight exertion of intellect to perceive that 
crystallized forms are necessary consequences of atoms being puched 
together by the action of the atoms of aay elastec medium in which 

y are immersed. The powers of the latter are varied ouly by the 
variable form of the atoms which are its patients during the process 
of evaporation and reduction of bulk. The patient atoms, there- 
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fore, are packed as it were by the incessant activity of the elastic 
or flaid medium in which the process takes place ; they are dove- 
-tatied, or bound together by the atoms in other forms, which 
‘minvle during the process, thereby producing united crystals, which 
erystals constitute what we call solids, whose density, impenetrahility, 
and resistance of foreign action or motion, are-varied ‘accerding to 
the original form of their atoms. Atomic forms, and the relative 
action of other circumjacent atoms are, therefore, the sole causes 
of all those phenomena of cohesion in bodies. me 


Fhe principles on which Crystallization depeggs, are con- 
cisely given by Chaptal as follows :— ae 
A body does not crystallize, unless, by a previous division, 
the cohesion is broken, and the particles are enabled fully and freely 
to exercise their reciprocal affinities. | 

This division may he effected by solution; the solution is 
operated in water for salts, in caloric for minerals, and in alcohol 
for resins and certain oils. 

When a body is dissolved in one or the other of these fluids, 
the re-union of the particles dissolved is effected by evaporation, or 
by lowering the temperature of the liquid. | oe 

In those cases in which the solution is performed by water or 
alcohol, evaporate till small crystals are formed at the surface, or on 
the sides; then suspend the operation, and as the liquid cools, a 
great quantity of salt in crystals will be precipitated. By evaporating 
the liquid which remains, after removing the crystals on the top, 

ou may obtain a second quantity of crystals, and extract ali the 

a from the salt by successive operations. But if the dis- 
solution is effected by caloric alone, as in metallic fusions, and those 
of sulphur and phosphorus, other precautions are necessary to 
decide the crystallization. If you suffer a melted metal to cool, it 
will not fail to appear again, in consequence of the refrigeration, in 
its primitive form; exhibiting at the same time some confused 
traces, or imperfect lineaments of crystallization, such as are ob- 
verved in antimony and zinc. But if at the moment wher the 
melted metal begins to harden, you pierce the crust, and let out the 
metallic liquid contained within, the vacancy will be lined with 
regular crystals, which alinost always present the cubic or octahedral 
form. Hence we may infer, that the metal in a mass is in reatity 
an agprezation of crystals, and that the only method of giviag it 
the requisite cohesion and ductility, is to beat it with the hammer, 
and to weld it. 

From what has been said concerning crystallization effected by 
evaporation and refrigeration, we may conclude, that, after having 
saturated aw boiling liquid with any saline substance whatever, 
nothing more is necessary to obtain a deposit of crystals than to let 
it cool, We shall easily comprehend all these phenomena, if we 
comider that there are then two liquids acting upon ‘the ‘salt, 
(water and caloric;) hy taking away one of thei, we cannot’ fail 
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of having the whole of the salt, which it held in solution, for a pre. 
cipilate. | 

A When the evaporation of the solvent proceeds slowly, the crystal- 
Jization is always more regular ; the particles then unite and arrange 
themselves by virtue of their affinities; but, on the contrary, when 
the evaporation is rapid, the particles are precipitated upon cach 
other, and there is nothing but confusion in their assemblage. 

The slowness of the evaporation not unly determines the regularity 
of the forms, but likewise contributes to give volume to the crystals. 
This we observe daily in the saline solutions which we leave in a 
corner of our laboratories: it is demonstrated too by all the opera- 
tions of nature, which forms in tine, and by insensible evaporation, 
saline and stuny crystals: which it is impossible for us to imitate, 
because ii is uot in our power to cause ages to enter as elements into 
uur operations. 

Rest is equally necessary for the liquid, in order to obtain forms 
of great regularily ; uninterrupted agitation prevents all symmetrical 
arrangement; it precipitates the crystals as fastas they are formed, 
and you obtain nothing, if 1 may so express myself, but the integral 
particles of crystals. 

In the arts we avail ourselves of the disturbance produced by agi- 
tation in liquids to procure crystals of extreme fineness. It is by 
this method thal. we precipitate, in very small and delicate needles, 
the crystals of sulphate of soda, those of nitrate of potass, &c. 

it frequently happens, that a solution, thongh complete, refuses 
to crystallize; in this case a slight agitation of the vessel sometimes 
decides the crystallization. Fahrenheit observed, that, in this cir- 
cumstance, heat escaped at the moment of agitation, which seems 
to prove that the caloric was interposed between the particles, and 
that nothing but the slightest motion was wanting to disengage it. 

A crystal formed in water always retains a more or less consider- 
able portion of the liquid, and this is called the water of crystallizu- 
tion. 

The only cause of solution is, that the affinity of the liquid over- 
comes the cohesion which connects the particles of the salt; but in 
Proportion as the mass of the liquid diminishes by evaporation, its 
aflinity of mass decreases, and that of the particles of the body dis- 
solved increases, since they begin to combine with each other. There 
myst consequently be a moment at which the afhnity of the salt over- 
powers that of the liquid ; and from this momeut the salt which forms 
iteclf into crystals must retain a portion of it. This water of erys- 
tallization enters as a principle into the combination, since that liquid 
cannot be discovered either by the eye, or by the touch, or by hygro- 
metrical tests. 

This water of erystallization contributes to give to the crystal its 
form, transparency, and cohesion, When it is disengaged by heat, 
these three characters almost always disappear. Jf, for example, you 
expose to beat a transparent crystal of sulphate of lime, you will 
instantly perceive the water to become volatilized and dissipated in 
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vapour; the crystal will lose its transparency, and be rendered 
friable and pulverulent. 

Simple substances, such as metals, certain earths, sulphur, phos 
phorus, resins, and, in general, all such bodies as are simple, and not 
soluble in water, crystallize without retaining a sensible quantity of 
their solvent. But compound substances require to be dissolved in a 
liquid, that they may there acquire the portion necessary for the 
formation of their crystals. 


CCCXXKXUI. 
CRYSTALLIZATION OF SALTS. 


Dissoive an ounce of Sulphate of Soda, or any other 
Salt, in two ounces of boiling water. Pour the solution mto 
an evaporating dish of Wedyewood’s ware, similar to that in 
the annexed figure; and put it 


into a warm place. As the wa- Fee ee 
ter of shite evaporates, the aa —S 
saline matter will crystallize, re- \ _) 
suming the same form which the Ni y) 
crystals exhibited before being ~~ a 
dissolved. 


Observation. During the preparation of salts, the greatest cleanli- 
hets is required; and they should hetnas be placed in situations 
where they may be free from dust, or the least disturbance. 


CCCEXXIV. 


CRYSTALLIZATION OF DIFFERENT SALTS, HELD IN 
SOLUTION BY ONE Bopy or WATER. 


Dissolve in seven different tumblers, containing warm 
water, half ounces of Sulphates of Iron, Copper, Zinc, 
Soda, Alumine Magnesia and Potass. Pour them all, when 
completely dissolved, into a large evaporating dish, and stir 
the whole witha glass rod; place the dish im a warm place, 
where it cannot be affected by dust; or where it may not be 
agitated. Whien due evaporation has taken place, the whole 
will begin to shoot out into crystals. These will be inter- 
spersed in small groupes, and single crystals. amongst each 
other” ‘Their colour, taste, and peculiar form of crystalliza- 
tion, will serve to distinguish each crystal separately ; and 
the whole together, remaining in the respective places- where 
they were deposited, will display a very pleasing and curious 
uppearance. 


os 
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=. bia CCUXXXV, 
VARIATION with SaLts wnosk Acips ann Baszs 
ARE DIFFERENT, 


A similar effect takes place when Salts formed with diffe- 
rent Acids and Alkalies are dissolved and poured into the 
same vessel. Pour a solution of half an ounce of Sulphate 
of Iron,and the same quantity of Muriate of Soda, together 
into an evaporating dish. On due evaporation each set of 
crystals will be formed, 


CCCXXXVI, 


VARIATION WHERE THE SALTS DECOMPOSE EACH 
OTHER. 


Dissolve in warm water, half ounces of Muriate uf Potass 
and Nitrate of Ammonia; and pour both solutions ito an 
evaporating dish. On cooling, two kinds of crystal will be 
formed ; but neither will be like any of those dissolved: for 
by double elective affinity, the Muriatic Acid will combine 
with the Ammonia, forming Muriate of Ammonia; leaving 
the Potass to be taken up by the Nitric Acid, to form Ni- 


trate of Potass. 


Observations. The following account of some experiments on the 
forms of artificially crystallized salts is contained inthe Quarterly Jour- 
nal of Seience,for Jan. 1821.—M. Mitscherlich, a young chemist trom 
Berlin, who has been much occupied in determining the form of artifi- 
cially crystallized salts, has arrived at many results of very high import- 
ance respecting the relation which exists between the composition and 
the form of these crystals. Having studied during the last year under 
M. Berzelius, at Stockholm, he has repeated before him a great num- 
ber of his experiments, which were found to be perfectly exact. M. 
Mitscherlich has discovered thal several substances. simple as well as 
compound, may replace one another in compound bodies, without any 
change of form taking place in the latter, provided that the other con- 
stituent principles remain the same, and in the same proportions. He 
has found for example, that Phosphorus aud Arsenic replace one 
another in such a manner, that the Phosphates crystallize in exactly 
the same manner as the Arseniates of the same bases, wien they are 
at the same point of saturation, and contain the same number of 
atoms of water of crystallization, which is generally the CAS The 
protoxides of the five following metals, viz. iron, zinc, cobalt, nickel, 
and manganese; the deutoxride of copper, and also lime and magnesia, 
replace one another mutually, provided always, thatin the combi- 
nations which are examined, the number of atoms of water be the 
same. Alumine, the deutoxide of iron, and also that of manganenc, 
taay be substituted fur owe another, without any change of form. 
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Barylez, strontian, and the oxide of lead, are in the same predica- 
ment, and also chlorine and iodine, and su/phur and selenium, &c. 
To these different groups, M. Mitscherlich has given the name of 
Tsomorphous Bodies. he | 

This ingenious chemist is at present occupied in determining how 
many of such isomorphous groups exist among simple bodies, and 
amoug their different degrees of oxidation; and also in determining 
to what isomorphous group cach of them belongs. ; 

The discoveries of M. Mitscherlich throw great light upon minera- 
logy, and will give a key to an explanation of the contradictions of 
chemical analyses, and of the geometrical measurements of crystals ; 
because, in a mineral specics whose form has been determined with 
the greatest certainty, one-or more elements may vary, provided that 
they belong to the same isomorphons class. and that the other ele- 
ments remain the same. Hence, it is for this reason that lime, mag- 
nesia, the protoxide of iron, and the protovide of minganese are sub- 
stitated for one another in the Amphiboles and the Pyroxenes. 

M. Mitscherlich has found alsa, that when several combinations, 
isomorphous salts, for example, are mixed in the same liquid, aad 
when this liquid is afterwards evaporated, the isomorphous salts crys- 
tallize together, forming a part of the same crystals, and their relative 
proportion is then determined only by the relative quantity of each 
which the liquid has had to abandon at the moment of crystallization. 
The crystal, inshort, is, as it were, built of isomorphous molecules 
without any chemical affinity having a share in it, and without our 
heing able to perceive fixed and determinate pruportions. This expe- 
riment is one of hizh importance, av it explains the objections, which, 
the results of the analyses of certain minerals form,to the Theory of 
Definite Proportions. 


CCCXXXVII. 
To OBTAIN VERY LARGE CRYSTALS OF ANY SALT. 


To obtain large artificial Crystals of a regular shape, re- 
q'ures considerable address and much patient attention, "This 
curious branch of practical chemistry has been improved by 
M. Leblanc, who has not only succeeded in obtaining re- 
gular crystals of almost any size at pleasure, but has made 
many interesting observations on crystallization in general. 
Elis method 1s as follows. 

The salt to be crystallized is to be dissolved in water, and 
evaporated to such a consistency that it shall crystallize on 
cooling. Set it by, and when quite cold pour the liquid 
part off the mass of crystals at the bottom, and put it into a 
flat-bottomed vessel. Solitary crystals form at some distance 
from each other, and these may be observed yradually in- 
creasing. Pick out the most regular of these, put them 
into a flat-bottomed vessel at some distauce from each other, 
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and pour over them # quantity of liquid obtained in the same 
way, by evaporating a solution of the salt, till it crystallizes 
on cooling. Alter the position of every crystal, once at 
least every day, with a glass rod, that all the faces may be 
alternately exposed to the action of the liquid ; for the face 
on which the crystal rests never receives any increment. By 
this process the crystals gradually imcrease in size. When 
they have acquired such a magnitude that their forme can 
easily be distinguished, the most regular are to be chosen, or 
those having the exact shape which we wish to obtain, and 
each of them is to be put separately into a vessel filled with 
a portion of the same liquid, and turned im the same manner 
several times a dav. By this treatment they may be obtained 
of almost any size we think proper 

Observations After the crystal has continued in the liquid for a 


certain time, the quantay of salt held in solution becomes so mach 
diminished, that the liguid begins to actupon the crystal, and to redis- 
solve it. This action is first perceptible on the angles and edges of 
the crystal. They become blunted, and gradually lose their shape 
altogether. Whenever this begins to be perceived, the liquid inust 
be poured off, and a portion of new liguid put in its place; other- 
wise the crystal is infallibly destroyed. M. Leblanc has observed, 
that this singular change begins firet at the surface of the quid, and 
extends gradually to the bottom: so that a crystal. if large, may be 
often perceived in a state of increase at its lower end, while it is dte- 
appearing at its upper extremity. M. Leblanc even affirms, that 
saline sulutions almost always iucrease in density according to their 


depth from the surface. 
CCOCXXXVIDL. 
PREPARATION OF SALTS. 
Sulphate of Potuss. 


Dissolve four ounces of Carbonate of Potass in eight 
ounces of water, and pour in Sulphuric Acid as long as any 
effervescence continues ; (this effervescence is occasioned by a 
very rapid disengagement of Carbonic Acid, which 1s dis- 
charged by union of the Potass with the Sulphuric Acid.) Set 
the solution in am evaporating dish near the fire, where dust 
cannot reach it; after a slight evaporation, Salts of a very 
pasa pyramidal structure (Sulphate of Potass) will be 

ormeci. 


Observations. Sulphate of potaas is the predominating salt iu the 
Cheltenham waters; which, according to the experimegteof Mr. Hich, 
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ard Phillips, consist of the salt above mentioned, with a certain 
quantity of soda, and a very small portion of common selt (muriate 
of soda). The preparation usually sold under the uame of Cheltea- 
ham Salts is an artificial composition of the following salts, in the 
proportions here stated—sulphate of soda, 120 grains; sulphate of 
magnesia, 66 grains; muriate of soda, ten grains, sulphate of iron, 
half'a grain : these are simply triturated together. 


CCCXXXIX. 


SULPHATE OF MAGNESIA. 


Put an ounce of Carbonate of Magnesia into a tumbler, 
and pour over it a small quantity of Sulphuric Acid: little or 
no action willtake place; but if water he added, and the Acid 
poured in until the Magnesia is completely dissolved by it, 
(which will be known when the effervescence or discharge of 
Carbonic Acid Gas has ceased,) the two substances will have 
saturated each other. [Filter the compound, and evaporate 
it in a tolerably warin situation; needle-like crystals will soon 
shoot up, and the whole will verv quickly be converted into 
s salt known by the name Sulphate of Magnesia, or Epsom 
rusts, 


Observations. Inthe large way, «lphate of magnesia is obtained 
from the liquor remaining after the crystallization of muriate of 
soda, from sea-water, which holds a quantity of it, and of muriate 
of magnesia in solution. Thisis boiled down, and when exposed to 
sufficient cold, affords a mass of slender needle-like crystals. This 
salt ina state of purity, beimy rather efflurescent, should be kept in 
close vessels,or bladders. 


CCOCXL. 
SULPHATE OF SODA. 


Pour four ounces of diluted Sulphuric Acid over a solution 
of Carbonate of Soda ; and if effervescence still continues after 
repeated agitation with a gtass rod, add more acid. When 
the liquids are saturated, expuse the whole in an evaporating 
dish to a considerable heat. Lt will crystallize in six-sided 
prisms, which are efilurescent, and soluble w three parts of 
cold, or an equal part of boiling, water. 


Observation. These salts have been termed Glauber's Salts. In the 
large way, they are obtained in decomposing ses water by sulphuric 
acid. : | 


CRYSTALLIZATION, 


CCCXLI, 


SULPHATE OF ZINC. 


Pour an ounce of Sulphuric Acid diluted with three ounces 
of Water over an ounce of Zinc filings. An intense action 
will be set up as the Acid combines with the Metal ; and the 
water will be rapidly decomposed, as may be seen from the 
great evolution of Hydrogen, (or rather, Hvdro-Zincic Gas.) 
Set the soluuion aside to crvstallize, which it will do in white 
masses. In the large wav itis obtamed by exposing the 
native Sulphuret to air and humidity. 


Observation. This salt is remarkably astringent, and is much used 
for drying oil-colours. 


CCCXLII. 
SULPNATE OF IRON. 


Pour Sulphuric Acid, diluted with eight times its weight 
of Water, over Lron filings in a glass vessel. ‘The Metal will 
soon be dissolved, and much Hydrogen gas will be disen- 
gaved. Place the solution in a warm place ty crystallize, 

chat will do om those light green crystals of a Rhom- 
ciate shape, huown by the name cf Copperas, 

J ual, or Sulphate of fron. Some of these ervstals 
ven Obtained sistecn inches high, and ten wide, “Po 

-oausuch, Dr. Black recommends pouring a litte stale 
aan ame tanta the crystallizing pans, 


Observations. This salt is procured in the large way by the oxy- 
gepation of the native Sulphuret of Iron (Pyrites), exposed, iu 
heaps or beds to air and humidity. 

Sulphate of fron is much used in the arts, particularly by Dyers, 
and fiat-makers, who form a very black dye, in decomposing it by 
Gallic acid. . 

CCCXLIT. 


SULPHATE OF COPPER. 


Dissolve some old halfpence in diluted Nitric Acid, and 
when the hiquid'is in a saturated state, pour in a solution of 
Carbonate of Potass. By double affinity, two new sub- 
stances will be formed, viz. Carbonate of Copper, which 
will be precipitated of a green colour; and Nitrate of Potass, 


CRYSTALLIZATION. 185 


which will be held in solution. Filter the saline solution, 
and pour over the Carbonate as much diluted Sulphuric 
Acid as will dissolve it. Evaporate the solution. Beautiful 
blue Crystals, known by the names of Sulphate of Copper, 
Blue Vitriol, or Blue Stone, will be formed. Wash the 
Crystals, and, when completely dried on blotting paper, 
enclose them in a phial. 


CCCXLIV. 
SULPHATE OF SILVER. 


Proceed, in all respects, as in the last experiment, only 
using silver instead of copper: very beautiful shining needle- 
like crvstals, which are very insoluble in water, will be formed. 


CCCXLY. 
MeRtaTE OF SODA. 


Dissolve two ounces of Carbonate of Soda m four ounces 
of water, and pour in Muriatic Acid, until the Carbonic is 
completely discharged. Set the solution aside to crystallize ; 
—the result will be Murtate of Soda ;—which ts that salt so 
much used by man with his food. 


Observations. This salt is found abundantly in nature. Near the 
city of Wieliczka, in Gallicia, there is a salt mine of great extent. 
It tscovered by about twenty fathoms of earth, and is divided into 
three sturies, one below the other; each is about thirty fathome in 
height, about 2000 fathoms in length, and 400 in breadth. Those 
who have explored these mines affirm, that whoever could devote err 
hours every day to the examination of them, would employ six weeks 
in visiting the whole of these subterrancous vaults. 

The valuc of this mine is estimated at 300,000 ducats annually. 
Not far from this nine is another of vast extent, at Bochnia. The 
wonders that have been reported of these mines are calculated rather 
to excite astonishment, than to convey truth, but this subject of 
Natural Histury is in reality too curious aod interesting, te require 
exayceration, 

ln the first mentioned of these mines, there are four atories or 
Hoors of salt, with streets, &c. From the first story to the fourth, 
in descending, there are stairs nine or ten feet ia width. 

The first story presents a piece of architecture well entitled to atten- 
tion: it is no fese than a complete chapel, with all its ornaments formed 
out of the salt itself. [tis dedicated to St. Anthony; is about thirty 
feet long, by twenty-four wide, and eighteen high; not only the 
steps of the altar, but ihe altar itself, the twisted culumas that adorn 
it, and support the vault, with every ornament of the chapel, the 
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crucifix, the statues of the virgin, and of St. Anthony, with another 
the size of life, representing Sigismond, are all of salts the Jatter is 
remarkably transparent. Not Far from this chapel is another dedi- 
cated to the Virgin, and about sixty paces from this is another, dedi- 
cated to St. John Nepomucendo. On certain days in the year, mass 
is said in these chapels in memory of events which have occurred in 
the mines. 

The miners give the name of streets to the alleys which they form 
in working, and by the aid of a little fancy, they find houses in these 
streets: hence the report of a city having been built and inhabited 
formerly in this subterraneous abode. 

Further on is a stream of fresh water, which, filtering through a 
layer of argillaceous sand, abvut four feet in thickness, runs slong 
the mines. It serves to water the horses, and the miners themselves 
drink of it. 

In the galleries of salt are formed recesses, where the miners de- 
posit their tools when they quit the mine; to these they give the 
names of houses. The deeper the workmen penetrate, the more 
abundant and pure is the salt they obtain. If a few layers of earth 
or clay are found, they are but small, and seldom more than two 
feet in thickness. No volcanic productions have hitherto been found 
in these mines; neither sulphur, bitumen, nor coal, &c. as in many 
others. But many shells are found, principally Bivalves and Ma- 
drepores. 


The air is wholesome in this deep abode, the galleries being formed 
with great attention, to preserve a communication with the external 
air. The workmen enter in the morning, and withdraw in the 
evening » but the horses never quit the mine while capable of labour, 
their stables and racks being all made of salt. After a short stay in 
this confinement, these animals hecome blind. 


The galleries arc propped up with the utmost solicitude, and during 
the whole time that the mine of Wieliczka has been worked, no 
considerable obstacle has interrupted the operations. It is thought 
that the mines of Wieliczka are connected with those of Bocknia dis- 
tant about five miles eastward, where salt of the same kind is procured, 
and it was formerly the custom in both mines to work towards each 
other,in the same direction. 


The manner of obtaining salt is as follows : the master miner marks 
the dimensions of a block of salt; eight feet in leugth, four in 
depth, and two feet in thickness. The miners then make a number 
of holes on one side, three inches deep, and about six inches asunder ; 
they next make a kind of groove half an inch deep, connecting these 
koles; and place iron quoins in each of the holes, which they strike 
gently with mallets. As these quoins penetrate deeper into the rock, 
the echo of the blows, they receive, resounds throughout the mine, 
and has a pleasing effect on the ear; when the block is ready to part, 
a crack appears following the course of the holes: a workman then 
thrusts in a wooden pule, and working it about, the block is beard 
to break of from its native bed. In the mine of Wicliczka, there 
are from 1500 to 2000 labourers. : 


CRYSTALLIZATION. 187 


The water dripping from the tops of some of the galleries, has 
produced stalactites of surprising nitude and beauty. 

Crystals of saJt are found occasionally, sometimes in smal] layers. 
These are carried to the secretary's office, where four clerks are con- 
stantly employed: and where, as in the chapels at first described, all 
the furniture, tables, book-case, seats, &c. are of salt. These 
crystals are formed into various devices, as crucifixes, chairs, cofice- 
f£ups, cannons mounted, watches, salt-cellars, &c. 

Th s mine has been worked to the depth of 65 or 70 fathoms; it is 
thought the salt does not lie deeper. Some other salt mines are 
deeper ; that of Torbax, in Transylvania, is 56 fathoms : Vizakna in 
66 fathoms: Kolos 46; Izik, 47; an old mine of Deks 72; that at 
Ishler, on being bored, gave salt 260 feet below the lowest story then 
worked. i | 

In July 1820, a regular search for rock-salt was commenced at 
Mogenire in the department of La Meurthe, in France, andat the depth 
of 200 feet there was found a bed eleven feet thick. Below this,the 
workmen perforated a bed of gypsum and clay of 546 feet, when 
they reached another bed of salt eight feet thick. The salt of the 
first bed was very white and transparent, and very pure: the second 
contained a small portion of gypsum and argillaceous substances, which 
were brownish like clouded flint. 


CCCXLV]. 


MURIATE QF AMMONIA 


Pour Muriatic Acid into a solution of Carbonate of 
Ammonia until effervescence, by the discharge of Carbonic 
Acid, totally ceases. Set the solution aside, in an eva- 
porating dish, to crystallize. The salt formed will be Mu- 
riate of Ammonia. 


Observations. This salt has been prepared in many ways on a large 
scale. Impure Ammonia is distilled from animal substances, and 
combined with sulphuric acid. The new compound is then decom 

osed by muriate of soda:—muriate of ammonia being sublimed 
into a solid mass, somewhat elastic, and semi-transparent. 


CCCXLVII. 


MuriatTeE or Lime. 


Pour Muriatic Acid, diluted with eight parts of water, 
over some Carbonate of Lime, until effervescence ceases.— 
Pour the solution into an evaporating dish, and set it aside, 
im &@ warm situationusto crystallize: When the Cryetals cease 
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to form, drain off the remaining water as quickly as possible, 
and enclose the Crystals in ground stoppered phials for use. 


Observation. Thisis one of the most deliquescent salts known. 


CCCXLVIII. 


MuRIATE OF SILVER, 


Prepare a solution of Nitrate of Silver, and add to it a solu- 
tion of Muriate of Soda, as long as a flocculent precipitate 
falls down. This is Muriate of Silver obtamed by double 
decomposition. [‘ilter the liquid, and wash the precipitate 
with water ; when dry, put it mto a crucible and submit it to 
a gentle heat: this precipitate will very quickly be fused into 
a mass of what by the old chemists was called Luna Comea, 
from its resemblance to horn of a light colour. 


CCCXLIX. 


Curoratre or Porass. 


Pour some Chloric Acid into a solution of Carbonate of 
Potass, until effervescence ceases: pour the mixture into an 
evaporating dish, and set it aside to crystallize, which it will 
do in brilliant white flakes. When half the crystals have been 
formed, pour off the supernatant liquid: dry the crystals on 
blotting paper. and preserve them in a well stopped phial.— 
The liquor poured off may also be crystallized, but the crys- 
tals, instead of Chlorate, are Muriate of Potass. Chlorate of 
Potass may be obtained in greater quantity, by passing Chlo- 
rine Gas through a solution of pure Potass. 


cCchl. 


NITRATE or Baryrzs. 


Pulverize Carbonate of Barytes, and pour over it diluted 
Nitric Acid, until effervescence from discharge of Carbonic 
Achi ceases. Set the solution aside to crystallize. These 
crystals are sometimes in the fori of shining plates, but gene- 
rally in that of stars composed of several Octahedrons attached 
to eaci other. ae 3 
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CCCLI. 
Nitrate of AMMONIA. 


Dissolve some Carbonate of Ammonia in distilled water, 
and add to it Nitric Acid until effervescence ceases: place 
the solution in a warm place (temperature about 80° or 90°) 
to crystallize. When sufficient evaporation has taken place, six 
sided prismatic crystals will be formed. Put these crystals 
into a dry and well stopped plual, for use. 


CCCLII. 
Nitrate oF Bismuru. 


Pour three ounces of diluted Nitric Acid into a glass vessel, 
and add gradually to it two ouaces of Bismuth, broken by a 
hammer into small pieces. ‘The metal will be attacked with 
great energy, and Nitrate of Bismuth will Se formed. Crys- 
tallize the sulution by a gentle heat, and preserve the crystals 
ina phial. These possess much beauty; being radiated hke 
fire-work stars. 

CCCLILL. 


NITRATE OF POTASS. 


This salt is found abundantly in nature ; and vast quanti- 
ties of it are imported from the East Indies. ‘l’o obtain it pure, 
our diluted Nitric Acid into a solution of Carbonate of 
Potus: as long as effervescence continues. -Set the mixture 
in a warm place to crystallize, which it will doin Hexaeédral 
Prisms, which are soluble in six parts of cold, or in one part 
of boiling water. 


Observations. In India this salt is found ready formed on the sar- 
face of the soil; but in France, its production has long been by artifi- 
cial arrangements. Animal and vegetable substances in a state of de- 
composition are mixed with a quantity of carbonate of lime. The 
mass is exposed to the air, but protected from the rain by sheds— 
Being occasionally stirred ; after several months, the materials are 
found to contain nitrate of lime, and nitrate of potass. These salts 
are extracted by lixiviation with water : pure sub-carhonate of potass 
ia now added, by which the nitrate of lime is decomposed, and the 
quantity of nitrate of potass encreased. The oitre is then purified, 
by repeated solutions and crystallizations. In this process, it is sup- 
posed that the oxygen of the atmosphere combines with the nitrogen 
of the animal matte. to form nitric acid, and that this combines with 
the lime and potass of the vegetable substances. | 

The French, in the manufacture of saltpetre, &c.—wheo ether 
nations supposed them destitute of every mode of defence againat the 
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united forces of Europe, have exhibited to the world a proud trophy of 

_ the prodigies to be accomplished by industry guided by science, The 
following are extracts from M. Preur's account of these gigantic ope- 
rations. 

‘¢ We still recollect with astonishment and admiration, the en- 
thusiastic spirit of every Frenchman, at a time when his country was 
in the greatest danger, and the prodigious efforts which resulted from 
it, towards furnishing an enormous quantity of gunpowder and arms 
of every kind—of all which the nation was so much ino want. 

‘ It was necessary to give impulse to a whole nation, when the busi- 
negs was brought forward, of every where extracting the saltpetre 
earth contained in the French soil. This art was, in fact, an object 
almost generally unknown. Private interest was alarmed at sceing it 
set on foot; and still more numerous prejudices produced a variety 
of obstacles. Men could not be persuaded that persons so untaught, 
and at that time perfect strangers to the business, could all at once 
engage in it with success; they could not believe that France was so 
rich in that comm@gity, which never was known to be extracted in 
cufficient quantity for ordinary use; and of whicha full supply had 
only been obtained by means of what was brought from India. 

‘‘In the mean time, at the invitalion of the National Convention, 
proclaimed by a decree of the 14th of Frimaire, in the second year of 
the Republic,) the citizens gave themselves up to the making of salt- 

etre. The number of buildings erected on this occasion, amounted ra- 
pidly to 6000. Necessary instructions were every where given by order 
of government. France was divided into large districts, each of which 
was continually surveyed by an inspector skilled in the arts and sciences. 
Under each inspector, in every department, was placed a former Di- 
rector of the National Administration of saltpetre works, who ap- 
pointed in each district a citizen sufficiently intelligent to preside 
over the formation of the offices, and to regulate the works ;— 
thus was activity established in every place at once. 

‘On the other hand, a summons was issued for every district to 
send two robust and intelligent cannoniers to Paris, to receive instruc- 
tions from the most skilful pérsois, who were to cxplaiu to them the 
art of manufacturing saltpetre, of refining it, and of converting it into 
guapowder; and to some the mode of casting cannon. These pupils 
were then sent back into the different establishments, to assist in the 
works according to their capacities. Government kept up an active 
correspondence with all its agents: it supplied them occasionally with 
every necessary, and every where mide easy the executive part. It 
was known, that every district could easily furnish a thousand weight 
of saltpetre every decade,* and orders were given for that quantity ; 

laces were pointed out where to send it to; the means of conveying 
it were fixed upon; and frequent accounts were rendered of every ope- 
ration. In short, so much care produced the desired effects; and 
more than sixteen millions of pounds of rough saltpetre were collected 
in one year. 
ecm 
© Bvery tenth day, 
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“It being necessary to refine this saltpetre for the manufacture of 
gunpowder; in a short time the refinery of L’Unité, was built en the 
abbey-ground of St. Germain-des-pres, at Paris. Saltpetre flowed 
there in profusion ; and this establishment alone yielded in the refined 
state, regularly every day, about 30,000 pounds!—In making it into 
guapowder the works of Grenelle, in five months, were so successful 
as to furnish the armies with no less than 1,500,000 pounds! !” 

On the banks of the Merrymack and the Gasconade, in America, 
are found numerous caves which yield an earth largely impregnated 
with nitre, which is procured from it by lixiviation. At the head of 
Current's river were also found several caves from which nitre is pro- 
cured, the principal of these is Ashley’s cave on Cave Creek, about 
80 miles S. W. of Potosi. This is one of those stupendous and exten- 
sive caverns, which cannot be viewed without exciting wonder and 
astonishment;and thesc sensations are increased by beholding the works 
for the manufacture of nitre situated in itsinterior. Thenative nitrate 
of potass is found in beautiful white crystals, investing the fissures of 
she limestone rock which form the walls of this cave. Several 
others in its vicinity exhibit the same phenomehon. 


CCCLIV. 


ACETATE OF L¥AD. 


Put two ounces of Carbonate of Lead,(White Lead), into 
aFlorence tlask, and pour.over it eight ounces of distilled vine- 
gar. First give them a boiling heat, and then let them digest 
gently over a lamp, until the Carbonate is completely dis- 
solved. Now pour out the solution into an evaporating dish, 
and let it crystallize, which it will do in masses of small shining 
prismatic needles. 


Observation. This form of the crystals denotes that the salt has an 
excess of acid ; but if a little Oxide of Lead be boiled with it, the acid 
et metal will be saturated; and the crystals will be tabular, or 
10 plates, 


CCCLYV. 
ACETATE OF ZINC. 


Into a solution of Sulphate of Zinc, pour a solution of Ace- 
tate of Lead as long as a precipitate falls down. Filter the 
whole and lay the clear liquid aside for crystallization. . The 
precipitated white powder is Sulphate of Lead, which isa 
insoluble salt; and the crystallized solution is Acetate of 

IC. 
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_ Observation. This salt, like the sulphate, is very astringent, and 4‘ 
4a used in medicine as a styptic and collyrium. A \ 


CCcCLVI. 


SUBeMURIATE OF MERCURY. 


Put into an alembic four ounces of Muriate of Mercury, 
with three ounces of pure Mercury. Apply heat and sublime; 
—white crystals will be found in the receiver. These are the 
true Sub-Muriate of Mercury. When these crystals are 
rubbed in a mortar and ground very fine,: this substance has 
the name of Calomel, it should be kept ina phial witha 
glass stopper, and in rather a dark place, as the light is apt 
to change its beautiful white ivory colour, into a dirty 
yellow. 


Observation. The following process has lately been proposed for the 
preparation of calomel—prepare an Oxy-sulphate of Mercury, by boil- 
my twenty-five pounds of mercury, with thirty-five pounds of sul- 
phuric:qcid. Triturate thirty-one pounds of this dry salt with twenty 
pour.ds four ounces of mercury, until the globules disappear ; and 
then add seventeen pounds of common salt (muriate of,soda.)’ The 
whole must be thoroughly mixed, and sublimed in earthen vessels.— 
Between forty-six and forty-eight pounds of pure calomel are thus 
produced. It is to be washed and levigated inthe usual way. 


CCCLVII. 
CARBONATE OF AMMONIA, 


Pulverize four ounces of Muriate of Ammonia and _ six 
ounces of Carbonate of Lime. Put this in a mixed state into 
a dry stone-ware retort or alembic, and give it a good heat. 
An elastic vapour will come over, and will be condensed on the 
sides of the receivers in small shining filaments. ‘These are mi- 
nute crystals of Carbonate of Ammonia. ‘They have a pun- 
gent odour. The Muriatic Acid unites with the Lime in the 
retort, forming Muriate of Lime, which should be washed 
out with water and crystallized. 


_ Observation. Another mode of preparing this salt on a smal! scale, 
is to pour some diluted sulphuric acid over powdered chalk in a tu- 
bulated retort, ‘und to put the beak under a jar of ammoniacal gag, 
Seas In & pneumatic mercurial trough ;—sulphate of lime will be 
ormed in the retort, whilst the carbonic acid quits the carth, and 
attaches itself to the alkali in the jar, forming a solid substance, vis, 
the carbonate of ammonia. This will be deposited on the sides, ia 


the form of very beautiful‘white small filaments. 
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» CCCLVIIL. 
PHOSPHATE oF SODA. 


Pulverize some Phosphoric Acid, and dissolve it in water ; 
to the clear solution, add Carbonate of Soda, as long as effer- 
vescenice, by the escape of Carbonic Acid Gas continues. Eva- 
porate the new compound in a tolerably warm situation : very 
beautiful Rhomboidal Prismatic crystals of Phosphate of Soda 
fic be formed. Dry them on blotting paper,and preserve 

oe 1 
\yigl in a well stopped phial; as they effloresce by contact 
rn the air. 


‘Tarraric Actin. 


Dissolve eight ounces of pulverized Super-Tartrate of 
Potass in a quart of boiling water; when the whole is dis- 
solved, add three ounces of fincly powdered Carbonate of 
Lime, (chalk) until effervescence has ceased, stirring it fre- 
quently with a wooden spatula, or glass rod. An insoluble 
precipitate of "Tartrate of Lime will be formed ; this must 
be well washed with water, and the water poured off. Now 
pou in three ounces of Sulphuric Acid, diluted with two 
pounds,or pints, of water. Sulphate of Lime will be pre- 
cipitated, and Tartaric Acid will be held in solution, Pour 
off the solution into a glass vessel, and evaporate three- 
fourths of the whole, by boiling. Pour the remainder 
Into an evaporating dish for crystallization. ‘The Crystals 
will be tabular and transparent. 


CCCLX. 
Citric ACID. 


Squeeze several lemons mto a bason, and add powdered 
chalk until effervescence ceases. This is caused by the 
excape of the Carbonic Acid Gas of the Chalk. Citrate of 
J.ime will be deposited in the form of a white precipitate. The 
supernutant liquor is to be poured off, and the precipitate 
must be freed from mucilagmous matters by repeated wash- 
inx. Now pour in some very diluted Sulphunc Acid, and 
dace the whole for a few minutes over a lamp. Sulphate of 
Laine a very insoluble salt, will occupy the: bottom of the 
vessel; whilst the Citric Acid, being disengaged, remains 

: ° 
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m solution. Pour off the liquor, and evaporate gently by 
boiling; now set it aside to crystallize, which it will do in 
Rhomboidal Prisms. The Crystals will be pure Citric Acid, 
possessing a very sour but pleasant taste, and capable of 
combining with alkalies, earths, &c. This crystallized Acid 
is the same as that known by the name of Concrete Salt of . 
Lemons. 7 


CCCLXI. ; 
CRYSTALLIZATION OF SULPHUR. 


Melt some Sulphur in a deep crucible; when it has cole? 
so far, that the upper surface is just hard, break off the 
bottom of the crucible with a hammer, and let the fluid 
Sulphur run out from beneath the crust. By this method, 
the crystallization in needles or slender fibres will be very 
evident. Preserve the specimen. 


CCCLXII. 
CRYSTALLIZATION OF TiN, 


Melt four ounces of Tin in a clean crucible; when in a 
liquid state, immerse a thick iron wire in it, take it off the 
fire, and Jet it cool until a hardened covermg be formed on 
the top, of the thickness of a halfpenny. Now withdraw 
the wire, and pour out through the aperture, all the fluid 
Tin beneath. When the crucible is quite cold, break it, 
and take out the hardened covering; it will be found ina 
crystallized staté, and will exhibit a very beautiful appearance. 


Observations. The crystallization of the surface of tin plates has, 

since its introduction into this country, been much in vogue, for the 
manufacture of small cabinets and other toys. It has been found, 
that when other metals are combined with the coating of these plates, 
the crystallization by the application of acids, will he much more 
perfect and beautiful. Accordingly, a patent has been taken out for 
manufacturing what are termed ‘* Amorphous Metal Plates,” and 
in the specification, the Patentees express themselves thus :— 

The metals that are found most convenient and proper for this pur- 
pose, are ginc, bismuth, copper, lead, and brass. The quantity of 
such metals to be added to the tin, to make the amorphous metal, 
and to produce the desired and certain effect of a pleasing, brilliant, 
and varied crystallization, is variable according to the degree or depth 
desired, and also'‘nccording to the general character and crystalline 
figure and appearance which may from time to time be suited to the 
taste, caprice, and opinion Of the public. The quality of the block- 
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tin, as it may be more or less pure, will considerably influence the 
proportion of the alloy. It will also determine the particular metal or 
the combinations thereof, most proper for producing beautiful and 
brilliant crystals; much, too, will depend upon the nature of the hete- 

eneous substances, which are found to be more or Jess combined 
with the block-tin, as it comes from the smelter. It is therefore 
thought impracticable to lay down any fixed proportions for the mix- 
ture of the metals to be used in the composition of the amorphous 
metal; experience, attention, and the skill aud judgment of the 
operator, must, under a due consideration of the existing circum- 
stances, regulate it. The proportions hitherto used have varied from 
the twentieth part, and upwards, of alloy,to each part of block-tin 
And the effect of an improved crystallization will be prod’ .ed, 
whether such alloy be added to the tin, in the smelting of #.. block 
tin before coinage; or afterwards to the block, in the maser ahove 
described. 

A character belongs to meteoric iron not generally known: this con. 
sists in the production of regular figures,and crystalline facets,on the 

lished surface of the iron, when moistened with nitric acid, ane- 
lecons to those produced in the moire metallique. 


CCOLXIU. 
CrystaLLizatTion orf BiswuTnA. 


Meit four ounces of Bismuth in a clean crucible, and 
proceed in all respects as in the last experiment. The 
Crystals will be formed in the shape of bundles of beautiful 
and brilliant plates. Preserve the specimens. 


Observation. When melted copper is slowly cooled, it affords 
erystals in quadrangular pyramids, or iu octahedrons. 


CCUCLXIV. 
CRYSTALLIZATION OF Muriatre or Leap. 


Melt four ounces of dry Muriate of Lead in a clean 
crucible, and set tt aside to cool. When cold, break the 
crucible ; this metallic salt wit be seen, to have been con- 
verted into very beautiful opaque yellow Crystals, which 
should be preserved. 


Observation. This salt when combined with one-fourth of very 
finely pulverized flirt forms a beaytiful glazing for pottery. 
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CCCLXV. 
_* CRYSTALLIZATION oF CHLORINE Gas. 


Fill a jar with Chlorine Gas, and surround it by snow, or 
pounded ice; or place it ina freezing mixture. The Gas will 
soon be condensed in small yellow Crystals on the sidesof the 
glass. A little elevation of temperature will now convert it 
into a substance of an oily consistence,—a further elevation 
will convert it into Gas as at first. 


CCCLXVI. 
INSTANTANEOUS CRYSTALLIZATION ; 


Or, the Effects of Atmospheric Air, and Agitation, on the 
cohesion of saline particles. 


Into a small vessel containing about an ounce of boiling 
water, put as much Sulphate of Soda as will be dissolved, 
(that is, nearlyan ouvce and a half,) and pour the solution 
while hot into a phial previously warmed, (to prevent crack- 
ing,) which must be instantly corked air-tight. Let the solu- 
tion cool, no phenomenon wil! take place ; but if the cork be 
taken out, and the air admitted, a very beautiful but confused 
crystallization of the whole mass will immediately take place, 
accompanied by a slight evolution of Heat. [t sometimes 
happens that the crystallization is rather tardy, from a super- 
abundance of water: 1 this case, a crystal of the ready 
formed salt must be dropped into it; this will serve as a nu- 
cleus for the crystallization of the rest, which will immediately 
take place aruund it.—The same effect will take place by a 
slight agitation of the phial. This Experiment may be re- 
peated, merely by putting the phia! mto a bason of hot wa- 
ter, until the crystals are melted, and then corking it as before ; 
upon withdrawing the cork the same phenomenon will take 
place. This is a good instance of the influence of Atmos- 
pberic Air upon crystallization ; for,before the cork was with- 
drawn,there was a vacuum in the phial. 

Observations. It is certain, that no salt will crystallise without ex- 
posure to atmospheric air. Pechaps the atmospheric influence may 
be owing to a regular pressure, by which the particles of air are 
forced inty the liquid, and thus the dense particles of the solution 
are brought together, forming crystals, whilst the air takes possession 
of the interstices. It would be well worth trial, whether saline solu- 
tions have the power of crystullizing in factitious atmospheres of the 
different gasses, either alone, or in combination. It would then he 


seen, whether the atmosphere hasa mechanice! ora chemical effect vn 
crystallization. 
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We should not, however, quit this subject without remarking, that 
some experiments of Doctor Ure render it probable ‘that electrical 
influence has some agency in the phenomena under consideration. 
A glass tube was filled with a saturated solution of sulphate of 
soda; through a cork, at each end of the tube, a platinam wire 
was inserted, and the ends of the wire were exposed to the op- 
posite clectrical influence of a voltaic battery; hydrogen and oxy- 
gen gases were evolved from the oppositely electrified wires, more 
abundantly than from pure water with the same voltaic power; 
after a few seconds, crystallization appeared at the negative end 
of the tube, and procecded steadily and slowly towards the posi- 
tive end; the place of demarcation hetween the congealing and liquid 
parts being smooth and vertical. Different experiments of an ana- 
logous kind, as will presently be seen, presented similar general re- 
sults. 

Doctor Ure's object was to discover the power, or principle, 
which governed the formation of saline matter into crystal- 
line masses. From the following experiments he draws a very pro- 
bable inference, viz. that agitation is the sole cause of crys- 
tullization, but how far this is correct during the absence of the 
atmospheric pressure remains still to be proved ; although he con- 
cludes, that neither the chemical nor the mechanical effects of the sure 
rounding air have any influence on crystallization. 


CCCLXVITI. 


An eight ounce phial filled with a saturated solution of Sul- 
phateof Soda in boiling water, was cooled down to 38¢ Fuhr. 
(the temperature of the apartment,) without crystallizing. 
The mouth of it: was well secured with ox-bladder, which the 
pressure of the atmosphere had deeply hollowed on the con- 
traction of the liquid volume by cold. “The phial was placed 
under the receiver of an air-pump. When the Mercury in 
the two legs of the syphon zauye stood nearly on a level, the 
bladder became convex, thou 9: it had beenstrained flat across 
the orifices when the phial was brindul of the boiling hot solu- 
tion, Ou piercing the bladder with a sharp pointed rod, 
which passed air-ticht through a collar of leathers in the top 
plate of the receiver; no change whatever took place ; the 
point was then pushed down into the liquid without any further 
effect, To try the influence of vibratory agitation of the par- 
ticles, the handle of the air-pump was briskly moved back- 
wards and forwards ; when immediately,a portion of the so- 
lution was thrown out of the phial ath an explostve effort, 
upon the receiver. The liquid instantly shot into a confused 
crystallization, and at the same tune began to.boil, from the 
heat evolved during solidifieation. ‘The temperature af the 
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saline matter in the phial, when it was withdrawn at the end 
of a few minutes, was still 74°, though it must have lost much 
heat from the ebullition in vacuo. . 

The same experiment was tried a second time ; and though 
no effect took place on: piercing the bladder, yet on after- 
wards passing down the steel point into the liquid, crystalliza- 
tion, with the usual pearly appearance, commenced at the 
surface, and descended to the bottom. I believe, that in this 
case, the steel point at its first descent to puncture the bladder, 
had touched the liquid, and thus became tipped witha little 
saline matter, which drying rapidly in vacuo, served at the 
second plunge us anucleus for crystallization. 


CCCLXVIII. 


The bladder was freely punctured i vacuo without 
effect; the air was slowly admitted into the receiver until it 
was of the atmespheric density. No change ensued at the 
end of two hours, The receiver was withdrawn, and the 
punctured hole enlarged by scissars without any result. But 
on slightly shaking the phial the liquid passed speedily into 
the solid state. 


CCCLXIX. 


The Sulphate was again liquified in the same phial, which 
was now closed with a perforated cork. Into this was fitted 
a glasstube, one-twentieth of an inch, internal diameter, aud four 
inches long. As the tube passed only half way down through 
the cork, no liquid could enter it. After standing for fourteen 
hours exposed to the actiou of the external air,* through the 
tube, its liquidity was unimpaired. ‘The glass tube was then 
withdrawn, and nextythe cork, without any change ensuing ; 
when finally, on agitation, it solidified. 


CCCOLXX. 


A phial was nearly filled with a similar solution of Sulphate, 
on the surface of which was placed a little olive oil. [t cooled 
without crystallizing. When smartly agitated, it became 
solic»with the usyal phenomenon of the crystals shooting from 


Sey SS see pe tRNA 
* Fomperutare of the apartment about 40 degrees, Fahr. 
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the top downwards. This phial haa beem first placed on a 
vibrating glass plate, without effect. This experiment was 
repeated with a like result, though the phial stood two days. 


CCCLX XI. 


A corked phial full of the hot solution was tied down to 
the plate of the air-pump, so that the cork could not be drawn 
$n vacuo by a sliding steel rod and hooked extremity. When 
the cork was pulled, no change ensued ; but agtfation con- 
gealed the mass. 


CCCLX XII. 


The corked phial was cooled in a horizontal position ; on 
inverting it quickly, the liquid struck against the glass, as in 
the water hammer. By brisk agitatzon in the inverted posi- 
tion, congelation began, first below, and ascended to the 
top of the liquid. This experiment was repeated, with the 
same result. No particle of air was left in the phial; a cork 
of the best quality beimg pressed on the surface of the liquid, 
and forced in, as the liquid contracted its volume, on immers- 
ing the phial into a basin of cold water. 


CCCLXXITLT. 

A glass tubs tyvelve mches long, and one inch in diameter, 
furnished with a brass cap and stop cock at one end, and a 
tizht cork at the other, was filled with the hot solution. When 
it was cold, each end was opened, and the crystallization be- 
gan instantly at the two extremities, and proceeded towards 
the middle. 


CCCLXXIV, 


The same tube filled and cooled, had q Platinum wire passing 
through the cork. On applying to cach ead, the opposite elec- 
trical influences of a Voltaic battery of 50 pairs of 4-inch plates, 
the pearly crystallization commenced at the negative end, and 
proceeded slowly to the positive, at which no symptoins of 
spontaneous Ccongelation could be perceived. ‘The Platinum 
wire was positive, aud evolved Oxygen pretty = 


*. 


CccLXXY. . 
A large egg-shaped vessel, holding about two pints, and 
terminated at each end by cylindrical apertures of one inch 
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diameter, was filled with the hot saturated solution. ‘Through 
the cork-of each end was passed a Platinum wire. The vegeel, 
after havitig been cooled in a bason of cold water to the tem- 
perature of 42°, waé"placed in a horizontal positions and the 
solution was subjected to the action of a battery of 60 pairs of 
4-inch plates. Prom the oppositely electrified wires, Hydro- 
gen and Oxygen gases weré copiously evolved. ‘The quan- 
tity of gas was much more abundant than I ever observed it 
from pure water with the same voltaic power. Hence, a sa- 
line solution affords a better medium for the popular exhibi- 
tion of this fundamental Electro-chemical fact, than water 
alone. After afew seconds, the pearly lustre appeared at the 
negative end of the vessel, and the crystallization proceeded 
slowly and steadily towards the positive end, the place of de- 
marcation between the congealing and liquid part bemg per- 
fectly smooth and vertical. No tendency to solidification was 
observed at the positive end, though gas freely flowed from its 
Platinnm wire, during the whole time thatthe process of crystal- 
lization was advancing from the one extremity to the other.—~ 
This interval was about fifteen seconds. 


ccc LyNXVI. 


The above Experiment was repeated in a small cylinder 
with tubular extremities. The negative wire projected inter- 
nally,only to one half the lenyth of the positive wire, m order 
to see whether it was merely the greater quantity of Hvdrogen 
evolved, or some difference in the clectrical properties: that 
determined the crystallization at the negative pole. Here 
again, as before, the pearly appearance commenced at the ne- 
gative extremity, and proceeded beautifully towards the posi- 
tive. 

It was impossible now to duubt, that there eristed some re- 
lation between negative or resinous Electricity, and saline 
Crystallization. 


CCCLAXVIEL. 


Two glass capsules were then taken. Into each an equal 
quantity of atepid solution of pure nitre was put. “They were 
placed alongside of each other, and the liquids were connected 
Ay slip of clean filtering paper, moistened with pure water, 
Lbe power of sixty pairs in ‘moderate action was applied, 


through the medium of a Platinum wire dipped into the centre 
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of each solution. . In a short time, emall needles were seen col- 
leettng, and attaching themselves around the negative Piati- 
num wire, which soon increased so as to float through the 
whole liquid. After a‘tagch greater inferval, a few crystals 
were perceived forming*on the margin of the liquid in the 
positively electrified capsule, but none near the’ immersed 
Platinum wire. In equal times, the quantity of crystals in the 
uegative capsule was quadruple of that in the positive cap- 
sulc. There was found in the former a very slight excess of 
alkali, and in the latter, of acid, but such as in ordinary cir- 
cumstances has no influence on the formation of crystals. 


cecLXXVIII. 


A tin flask was filled with the same hot solution; and hav- 
ing its mouth secured with a slip of ox-bladder, it was suffered 
to cool. It was then placed on the top of a delicate con- 
densing electroscope; and the bladder beimg pierced by a 
needle imsulated at the end of a glass rod, no divergence of the 
gold leaves could be observed, even when both the large and 
small condensing plates had been folded back. [am not cer- 
tain, (hat in this case, the liquid had remained uncrystallized tll 
the instant of piercing the bladder. T shall repeat and vary 
the experiment, and from the elevation of temperature accom- 
panving the soliditication, [ shall be able to ascertam whether 
the experiment has been successfully conducted, and whether 
any general inference can be drawn trom it. 


Observations. 1 think it probable from the above detail, that xega- 
tive electricily may be found u useful agent in promoting the crystal: 
lization of saline matier, and may perhaps be employed by .Vature in 
her crystalline formations. 

The effect of mechinical disturbance in determining saline erystal- 
lization, is illustrated by the symmetrical disposition uf particles of 
dust and iron by cicetricity and magnetism. Strew these upon any 
place, and present magnet and clectric forces at a certain distance 
from them; no effect will be produced. Communicate to the plane a 
vibratory movement; the particles at the iastant of heing liberated, 
from the frietion of the surface, wil arrange themselves according 
to the Jaws of their magnetic or clectric attractions. 

The watee of sulution in counteracting solidity, not only removes 
the particles to distances beyoud the sphere of mutual attraction, hut 
probably also inverts their attracting pules.—tHeuce, whea they. are 
aguin brought within the attracting limit, by abstracting water, or 
the repulsive caloric, some additional furce is uecessary te invert 
this liquid afrangewent of the poles. It is thus that a crystal, 
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brought inte contact with the surface of the solution, may be con: 
caived to act. me ge 
Experiments third, fourth and fifth, seem to prove, that neither 
the chemical properties of the atmesphere, nor fis pressure, have any 
influence on crystallisétion. thn! : , 


“COCLXXIX. 
DissECTION OF CRYSTALS ; 
Or their Structure discovered by Solution in Liquids. 


Mr. Daaiel has thrown much light upon the structure of 
solid bodies by the following method of experimenting : 

If a lump of Alum, Borax, or Nitre, be immersed in wa- 
ter, for three or four weeks, the solution will be found to have 
gone on unequally. The uppermost portion will be found 
most wasted, and-the undermost least; so that the undissolved 
parts will have assumed a conical form. ‘The lower part will 
be found embossed over with numerous crystalline forms. 
These in Alum are Octahedrons, or figures formed by diffe- 
rent sections of the aluminous Octahedron. In Borax, they 
are fragments of eight-sided prisms, and so on. Hence it fol- 
lows, that all these masses are, in reality, composed of crystals, 
though such a structure cannot be distinguished by the eye, 
previous to this natural dissection. The same crystalline struc- 
ture was developed when Carbonate of Lime, Carbonate of 
Strontian, and Carbonate of Barytes, were slowly acted on 
by vinegar. Bismuth, Antimony and Nickel, treated with very 
dilute Nitric Acid, likewise exhibited a crystalline structure. 

Lime has been crystallized in six-sided prisms, by M. 
Gay Lussac. 

Observations. The salts crystallized by art are numerous, but we 
must refer to the operations of nature, when we desire to behold 
these effects in their stupendous and maguificent forms. The diffe- 
rent kinds of Basaltic rocks are proofs of this. 

Basalg is 9 grey or greenish kiod of atone, found in the neighbour- 
hood of volcanoes, and near the sea. These stones have a regular 
angular shape, and ascend like groupes of pillars. Each pillar is 
formed of inany crystals articulated tu gach other by joints ; that is, 
each joint is formed of concave and capt surfaces, one being inserted 
in the other. The Isle of Staffa, or Fingal’s Cave, une of the Westera 
Isles of Scotland, is @ complete Basaltic rock of a grand aud majestic 
appearance. The following drawiag will-give a tolerable idea of this 
nataral wonder. There are scverak structures of the same kind on 
the.coast of ArgylesMire. es an 
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The Giant's Causeway in Ireland (of which, also, we have an- 
nexed a drawing,) is another stupendous natural fabric, of the 
most imposing aspect. 





Some of its pillars are no less than five feet ia breadth, and one 
hundred in t. They are supposed to have come from some 
volcano, (which: tins since disappeared) in the state of lava, and to 
have assumed the crystalline form on immersion.in the sea. The ma- 
terials of which Basaltes are compyused, are Silica, Alumine. Oxide 
of Iron, Lime, Maguesia, Soda, and Muriatic Acid. Lava is com. 
posed of nearly the same materials, from which we may perhaps cow 
clude, that the above theory of their origin is correct. 
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From a number of facts, M. Methuon conceives, “ that the natural 
procces of crystallization, originally begins in a partial decomposition 
of the surface of a crystadlizable fossil ; that from certain spots of this 
surface, where it has first begun, the decomposition: proceeds in 
alraight and narrow lines to other similar spots; which in their turn 
send forth similar lines, sometimes paratlel to the former, at other 
times crossing each ether; thus dividing, or, more commonly speak- 
ing, carving or engraying the surface of the fossil into several compart- 
ments, which become, by a continuxnce of the process of decompo- 
sition, as many distinct pieces, constituting the body of the crystal 
in its rough state: and lastly, that during this processythe substances 
of a different nature, contained in the mineral, separate, and arrange 
themselves in one or more parts of the same compartment, the fossil 
mass continuing to be solid and hard, but fragile and easy to be 
broken.” M. Methuon has often broken, between his fingers, some 
which had hefore withstood the strongest percussions. 

M. Methuon maintains that he has proved: * Ist, That crystals 
begin to form at their summit, edges, and solid angles. 2dly, That 
nature produces, by a direct process, all simple and compound crys- 
tals, without first’ forming a nucleus in the ceutre. 2dly, That the 
matter, serving to form the crystals, is in the state of a solidgmass 
before, and continues in that same state during the whole process of 
crystallization. It may be called crystadlizable matter. 4thly, That 
crystallizable matter is that which has filled, by infiltration, the 
chasms and clefts of mountains, and the cavities of rocks; that which 
composes the veins, the stalactites, and the stalagmites: and, in 
general, all that, which constitutes accidental formations found in 
blocks, nodules, &c. within large masses. 

He recommends for an artificial imitation of this natural crystalli- 
genous process, “a bed one inch thick, composed of loose earth, ob- 
tained from the decomposition of the stone in which the crystalliza- 
ble matter is found, having an elevated brim of the same material 
round it, one third of an inch in height. Some balls made of the 
same earth are disposed here and theres on this bed, on which are 
placed various pieces of solid crystallizable matter, formerly known 
under the name of crystalline matrix. On these pieces,other balls 
are properly disposed, serving to support some more specimens of 
crsytallizable matter, so arranged as not to touch each other. The 
whole of it is then made as solid as possible, by the addition of other 
large and small halls, introduced wherever any space exists ; and 
lastly, the apparatus is surrounded by a wall of bricks laid singly un 
each other, without any mortar, and in a way to admit of a free 
circulation of air. 

Every two or three days the whole apparatus is to be watered, so as 
to keep it ina state of constant humidity, and no more. _ A degree of 
temperature is maintained equal to the internal temperature of the 
earth; and the appagatus is exainined every fortnight,or three wecks ; 
when, if necessary, the pieces may be carefully washed and replaced, 
taking care to arrange them so,that. the balls, which before were un 
der, may now be placed above. After acertain lapse of time, the 
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erystallinable matter is found,to present distinct and beautiful uyttals 


the substances employed. | | 

A Periodical Journal, in attempting to account for the‘diminution 
of the wateraof the globe, has the following ingenious hypothesis : 
¢¢ Mountains having been conjectured to be formations from a state of 
solution iu water, it has been enquired, ‘‘ What has become of the 
vast body of fluid which formerly covered the carth, and stood over 
even the highest mountain peaks?” The following statement, it is 
presumed, maiy remove some of the difficulties attending this ques- 
tion. Salis, when crystallizing from a state of aquevus solution, 
are not confined to the surface of the liquid, but frequently rise above 
it. This effect being considerable on 2 small scale in our soda cis 
terns, how much more striking must it have becn, during the crys- 
tallization of mountains! If crystals in a soda cistern shuot an inch 
above the surface of the soluttva, it cannot excite surprise; if in the 
vast primeval fluid, crystallizations have,in this way, risen many 
thousand feet above the level of the fluid. Ifthis be admitted as a 
fair inference, it will go fac in assisting us to explain what has beeu 
called the diminution of the orizinal waters of the Globe.” 


cec La XX. 
CRYSTALLINE Sreucrure or Frozen Mercury. 


Pour two or three drains of Mercary into a glass tube, 
and place it ima freezmye mixture of two parts of Snow, or 
pounded Ice, and one of Muriate of Soda; this will reduce it 
toa little below Zero; take the tube from this mixture, and 
immerse it nnmediately in another,composed of four parts of 
Snow, and tive of Muriate of Lime. The Mercury in the 
tube will be frozen into a solid mass of a crystalline struc- 
ture. [i the tube be broken, to extricate the mass, the soli- 
dity will be evident. Frozen Mercury is specifically heavier 
than fluid Mercury, consequently it will sink in it. 


CCCLXXXI. 


LiQUIDS REDUCED BELOW THEIR FREBZING POINTS WITH- 
OUT CRYSTALLIZATION. . 


It is well known that Liquids crystallize or freeze, when 
reduced tulow temperatures ; but this solidification may be in 
some cases considerably retarded. Expose # small quan- 
tity of distilled water to the action of treeaing mixtures, first 
of sinall effect, and afterwards.of greater ; it will cool down 
to 22° without freezing; but #azitated, (uot stirred) or if a 
small piece of ice be dropped*into it, the water will immedi- 
ately shoot qut into crystals. 
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Observations. Dr. Brewster, when examining the optical phe- 
nomena of ice, found that even large masses, two or three inches 
thick, formed upon the surface of standing water, are as perfectly 
crystallized as rock crystal, or calcarcous spar: all the axes of the 
elementary crystals corresponding with the axes of the hexaedral 

risms, being exactly parallel to each other, and perpendicular to the 

orizontal surface. This unexpected result was obtained, by trans- 
mitting polarised light through a plate of ice, ina direction perpen- 
dicular to itssurface. A series of beautiful concentric coloured rings, 
with a dark rectangular cross passing through their centre, were thus 
exhibited; they were of an opposite nature to those which Dr. B. 
had befure discuvered in the beryl, ruby, and other minerals. The 
polarizing force: of ice was fo nd, from many experiments, to be 
ys,$ that of rock crystal being ,7,. 


CCCLXXXIJ. 


Pour three or four drams of Sulphuric Acid mto a glass 
tube, and proceed im all respects as m the last Experiment. 
Although the freezing pomts of Sulphuric Acid, of various 
degrees of concentration, are several degrees above zero; still 
in this case,the Acid may be cooled duwn to 36 degrees be- 
low zero, before it begins to solidify ; and even then, the inass 
will not exhibit a crystalline structure. 


ia 


LIQUEFACTION OF SALTs BY TRITURATION, 


It has been found, that Salts which decompose each other, 
when in solution, will do the same when tnturated toeether. 
Thus it is evident, that the Water of crystallizatiun, though 
in 2 solid state, has still the power to act as a solvent. 


CCCLXXXIJI, 
SULPHATE OF SODA AND ACETATE OF Lgapb. 


‘Triturate together, inaWedge- ¢. 
wood’s mortar, (see the annexed 
figures,) half an ounce of Sul- 
phate ofsS5eda with the same 
quantity of Acetate of Lead: 
they will combine, and be ren-. 
dered fluid, 9 oe 


og 
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CEOCLXXXIV. 


SuLtPHATE oF Sopa, AND NITRATE OF AMMONIA. 


Put half an ounce of Sulphate of Soda, with the same 
quantity of Nitrate of Ammonia, into a Wedgewood’s mortar, 
no action will take place; but if they be smartly rubbed to- 
gether by the pestle, they will, both, part with their Wuter, 
of crystallization, and this Water will render them both quite 
fluid. 


CCCLXXXV. 
Muriate or Lime, anv AcetaTE oF Leap. 


Put half an ounce of Muriate of Lime, with the same 
quantity of Acetate of Lead, into a mortar: triturate them 
together. These Salts will part with their Water of crvstal- 
lization, and be rendered fluid. 


CCCLXXXVI. 
Mcriate or Lime, anp Nitrate oF Sopa, 


Triturate together in a mortar, half an ounce of Muriate 
of Tame, with the same quantity of Nitrate of Soda. These 


two substances will operate upon each other, and be ren- 
dered fluid. 


CCCLXXXVU. 
ACETATE OF LEAD, AND SULPHATE OF ZINC. 


‘Triturate together, half an ounce of Acetate of Lead, 
with the same quantity of Sulphate of Zinc: they will com- 
bine, and be rendered fluid. 


CCCLXXXVII Ie 
Citric Acip, AND CARBONATE OF Porass. 


Rub together in a mortar half an ounce of Citrie Acid in 
crystals, with the same quantity of Carbonate of Potass ; 
these substances will combine, and become fluid. ‘The Ci- 
tric Acid may be recovered, by saturating the Potass with 
Sulphuric Acid. Water poured over it, will form Solutions 
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of Citric Acid and Sulphate of Potass; which will crystal- 
lize separately. 


CCCLXXXIX. 


Lime, ann Oxatic AcipD. 


Put into a mortar, two drams of pure Lime, with twe 
drams of Oxalic Acid: these substances, by trituration, will 
become fluid, from the Water of crystallization contamed in 
the Oxalic Acid; and from the heat which they absorb, in 
the act of combination. 


cccxc. 


CanBONATEsE OF AMMONIA, AND SULPHATE OF Copper. 


Put three drains of Carbonate of Ammonia, and two of 
Sulphate of Copper, to a mortar; triturate them smartly ; 
they will become fluid, and of a violet colour. 


ECOL, 


Action oF ATMosruiric Aik oN Der1iouRsceNnt 
SALTS. 


Expose a few crystals of Muriate of Lime on a shect of 
paper to the action of the air; in a very short ume the crystals 
will be melted, or in otlier words, liquefied. 


: Mt 

Observations. This is owing to the great affinity for water, which 
is onc of the properties of this salt : it abstracts the moisture from 
the atmosphere. There are a great many salts more or Iecss deli- 
quescent; such as the nitrates of lime and magnesia, muriale of mag- 
nesia, &c. 

Mr. Holdsworth. a gentleman who resided for three years in’ the 
higher latitudes of North America, lately communicated to the Edi- 
tor of the Monthly M agazine, an account of some experiment. which 


he had made on what he calls the Absorption of Tee by the -.tmo-. 


sphere. “Mr. U.’s experiments were made on large blochs cf ice, 
which having-carefully weighed, he hang up in an out-house, whea 
the temperature of the air was from 3% to 50. ‘The resulis of these 
experiincnts werepinvaniably, a. diminution inthe weight und buik 
of the blocks, That this should take place in war. weather, and 
when the thermometer stands high, is not at all gurp: ini gs bat that 


Did 
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e diminution should take place under the above-mentioned circum- 
stances, is certainly both nuvel and worthy of further investigation. 
ee enone concludes his interesting paper in the following 
words. 

‘“* Regarding the facts, however, as unquestionable, it must, I 
think, be evident, that the snow and ice in the arctic regions are 
continually undergoing a material diminution,by the constant opera- 
tion of the cause mentioned. Instead of the gradual and perpetual 
accumulation of snow and ice which some have imagined to be con- 
stantly taking place in those regious, and rendering them inaccessible 
to mankind, we see a power continually at work, which must mate- 
rially retard such an accumulation ; and perhaps, when better under- 
stood, and when those regions shall be more perfectly explored, may 
be found adequate to prevent them altogether ; or at least to prevent 
their acquiring a magnitude and weight, inconsistent perhaps with 
the general welfare and safety of the globe.” 


cCCXClI. 


On ErFFLORESCENT SALTS, 


Expose some crystals of Phosphate of Soda, on a sheet 
of paper, to the action of the air. They will in a short time 
be covered by a white powder. Thus, instead of absorbing 
moisture from the atmosphere, like the Deliquescent Salts, 
they impart their own moisture to it. Lf left long enough, 
the whole will be converted into a white powder; which 1s 
merely the saline matter deprived of its water of crystalliza- 
lion. 


Observation. Sulphate, and carbonate of soda, sulphate of mag- 
nesia, &c. &e. are affected in like manner: viz. by efflorescence. 
There are niany salts upon which the atmosphere exerts no action, 
such as muriate of soda, sulphate of potass, &c. &e. &c. 
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CHAPTER IX. 


EXPERIMENTS ON THE DISCOVERY OF CERTAIN SUB. 
STANCES IN COMBINATION WITH OTHERS BY MEANS 
OF TESTS. 


Tests are substances which detect the presence of other 
substances in combination with any solvent, or known com- 
und body. ‘Their action depends on the affinity existing 
tween the substance added, and any component part of 
the body under trial; whereby a new compound body is 
formed, differing essentially both from the ‘Test and the 
body acted on. 


CCCX CII. 
TURMERIC a coop Test Fork ALKALIES. 


If a few drops of Tincture of Turmeric are poured into 
any alkaline solution (of Potass, Soda or Animonia,) the 
beautiful yellow colour of the Tincture will be converted to 
a deep brown. 


Observations. As amore convenient test, a piece of paper, Jinen or 
cotton stained by tincture of turmeric (and kept cry for experi- 
ment) may be dipped in a solution of either scda, potass, or ame 
monia; on withdrawing the test paper, the part immersed will be 
brown instead of yellow. In any solution therefore where alkalies are 
suspected, turmeric is an excellent test. This test paper when dipped 
Into an acid sclution after the alkaline one, will recess. to - cllow colour 
by the neutralization of the alkali. Slips of this paper os half an inch 
in width should be kept ready folded in a sheet of writing paper. Pre 
serving it thus will prevent its being exposed to ammoniacal vapour. 


“e 


CCCXCIV. 
Litmus Paper a TEST FOR AciD& 


This paper is prepared in the same way as the Turmeric 
paper, only that in this case,~'Tineture of Litmus is uséd. 
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It is an excellent test forthe presence of all the acids ex- 
cept the Prussic. By these, its fine blue colour is invariably 
converted to deep red. Tio detect Carbonic Acid, proceed 
as follows. 

Dissolve some Carbonate of Potass in water, and dip a 
iece of Litmus paper in the solution: it will assume a dark 
lue colour. If it be now withdrawn and held over the ves- 

sel, at the same time that Sulphuric Acid is dropped into it; 
the wetted part of the paper will be converted from blue 
to red. ‘This change arises from the disengagement of 
the Carbonic, by the Sulphuric Acid, which seizing upon 
the Potass, drives the Carbonic Acid off with effervescence. 

Obsermitions, Va slip of the Lianus paper be dipped in any diluted 

acid (except the prussic) or into a solution supposed to contain an acid; 
or into any saline water containing an excess of acid over alkali, &c. 
the change from a blue to a red colour, will generally denote the quan- 
tity of uncambined acid which may he present. Slips of this paper, 
like the foregoing, should be kept ready folded up in paper. 


CCCX CV. . 
Proor ny Turmeric Parer tnat PorassiUM 18 THE 
Base of Potuss, and Sodium of Soda. 

Dip a half sheet ef Turmeric paper in a bason of cistill- 
ed water, aud shake off the superfluous drops: spread it on 
a shallow plate and drop on ita larse eicbule of Potassium, 
or Sodium. = lMither of these will immediately commence a 
rapid motion in all directions o the paper, staining it of a 
dark brown coluur, in lines,as it moves along. 

Observition. Here the potassium or s«iium having a great affinity 
for oxygen, combines with i wherever icis tobe found in a weaker 
state of affinity for any other substance, than for itself. In this case, 
the distilled water is decomposed, and its hydrogen set tree:—the ozy- 
gen combining with the metal ‘The brown colour of the stains on the 
paper. is owing to the action of a new formed substance on the vegeta- 

le colouring matter of the turmeric. This new substance is the oxide 
of potassium, or sodium ; or as they are usually called, potass or soda. 
Therefore potass or sola being alkalies have the characteristic effect oi 
alkalies on this colcuring matter. 


CCC XCVI. 
Spincu a ‘lest ror [opine. | 
Dissolve a dram of Starch in half a pint of water; add 
about five grains of Todine in another half.pint : on mixing 


the solutions,a beautiful blue colour will pervade the mix- 
ture, and in a short time a precy.tate of the same colour 


RR | TESTS. 


will take place; which is Iodide of Starch. The blue co- 
lour is indicative of saturation; but if the starch prevails, 
it will have a violet hue, and if the Iodine is in.excess, the 
colour will incline to black. 


Observation. If in any liquid containing iodine be combined with 
another substance (besides water) it must be first set free, by adding to 
the liquid a few drops of sulphuric acid ; and ae in the solution 
of starch. In this way,a half millionth part of iodine may be discover- 
ed in any liguid. | | 

- x cccxcvil. 
Sutemoric Actp anp Banyres, Tests For 
Each other. 


Make a solution of twenty grains of Muriate of Barytes 
in more than half a wine-glass of pure water: dip the point 
of a straw into a phial containing cl apa Acid and im- 
merse it in the wine glass. The whole liquid will become 
white like milk, this precise will soon fall to the bottom, 
being heavy and very insoluble. 

Observations. Here the sulphuric acid suddenly seizes upon the ba- 
rytes ; forming sulphate of barytes; at the same time driving off the 
muriatic acid. The vapour of the latter may be identified by holding 
the nose over the glass at the instant of decomposition. ‘This experi- 
ment may be reversed by adding some of the solution of muriate of 
barytes to a glass of very diluted sulphuric acid. 


CCCXCV1II. 
Tests ror Lime. 


_ Into any transparent liquid suspected to contain Lime, 

ra few drops of a solution of Fluate of Ammonia: a 

plentiful white precipitate of Fluate of Lime (Derbyshire 
Spar) will fall down in the liquid. 

CCCXCIX. fe 

Pour into a solution of Lime in any acid,(Muriatie for 

example,) some of the solution of Oxalate of Ammonia: 

an immediate precipitation will take place of an insoluble 


salt: the Oxalate of Lime; Munate of Ammonia will be 
held in solution. : 


Observation. It is more proper and convenient to use the oxalic acid 

in cpmbination with ammonia, as this alkali serves to saturate the 

.8cid which has been just disengaged from the lime : otherwise this acid, 

_ Wf in excess, will redissolve the lime. Oxalate of potass also is an ex- 
cellent test for lime, — % . 


 $psts. v5 
“Reece: | 
Warten a Test ror Sutpuate oy Leap 
In Sulphuric Acid, 


_ As Sulphuric Acid,in the large way,is-made by. combus- 
tion of Sulphur with Nitrate of Potass in leaden chambers, 
the superficial parts of the Lead are often dissolved by it; 
thus forming Sulphate of Lead, small portions of which are 
held in solution by the Acid, when sold in the aed To 
detect this adulteration, pour a dram of the Acid into a 
tumbler of distilled water ; if a white precipitate falls down, 
it is a proof of the presence of Lead. The affinity of water 
for Sulphine Acid is the cause of this precipitation. 


Observation. To purify sulphuric acid, the method we have just dee 
scribed is first necessary ; the diluted acid should then be decanted from 
its impurities, and poured into a glass retort, where, by the heat of a 


sand-bath, it may be concentrated by expelling the water in the state of 
Vapour. 


ccecl. 


Test ror SuLtpHaTE oF Lime in SpBING AND Rives 
Waters, &¢c. 


Although Sulphate of Lime is so insoluble a salt, that an 
ounce of cold water will hardly dissolve one grain of it, still 
it is surprising, what quantities of it are held in solution in 

eat bodies of water. To discover this salt, add to a tum- 

ler of Thames, or New River water, a dram of the solution 
of Carbonate of Potass. An abundant precipitate of Car- 
bonate of Lime will instantly take place. Here there is an 
instance of duuble decomposition : the Carbonic Acid com- 
bining with the Line, and the Sulphuric Acid quitting the 
Lime for the Potass. The Carbonate of Lime being very 
insoluble is precipitated ; and the Sulphate of Potass being 
avluble in water, remains in the clear liquid. 

Observation. In analysing mineral waters, carbonate of potasa is 


an excellent test, on account of this pruperty of rendering them milky, 
if they contain sulphate of lime. 


COccii. 


Grngzat Test yor tHe Metatuic Saxts. 
Into any solution where a metal is suspected to exist in 
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combination, pour a few drops of Prussiate of Potass: stir 
the mixture. If a precipitate falls down, it is a proof of 
the presence of some Metal, as this Salt has not the power 
of gas rg: Salts, of which the earths form component 

rts, ‘The colour and quantity of tle precipitate will serve 
with the assistance of future tests, to demonstrate the name 
and nature of the Metal. 


cccciil. 


PRECIPITATION OF OXIDE oF [RON FROM THE 
Carbonate, in Mineral Waters, by Lime Water. 


To any Mineral Water, suspected of containing Iron, 
add a little Lime Water: a ae aa of Carbonate of 
Lime, mixed with a portion of Oxide of Iron, which is of 
a light brown colour, will fall down. 

CCCCIV. 
Test TO DISCOVER THE PreseNce oF GOLp, 
In Solution. an 

Four about ten or twelve ae of Nitro-Muriate of Gold 
into a wine glass containing distilled water; the mixture 
will in the present case be colourless, but if it be stirred 
round with a piece of tin, or a slip of tinned iron; it will 
assume the appearance of Port-wine. This precipitate, 
(which is the same as that known by the name of the purple 
precipitate of Cassius,) will soon fall down in the form of a 
purple powder. 

CCCCVY. 
Porass a Test ror PLatinum. 
Pour some of the solution of Carbonate of Potass into a 


wine glass, containing some diluted Nitro-Muriate of Plati- 
num: a yellow precipitate will fall down. 


Observation. Asa colution of soda has not this effect ; a very ready 
way of discovering the existence of potass in combination, is by letting 
fali a few drops of the nitro-muriate into the suspected solution. 


, CCCcCVI. 
To sEPARATE ARsENIc AND IRON FROM SOLUTIONS 
Of Nickel. 
_ Immerse a plate-of Zinc in a solution of Nitrate of Nick. 


TESTS. 218 


el; it will be covered by @ grey precipitate, which is a com- 
bination of Oxides of: lron and Arsenic. 


Observation. This isa very excellent way of purifying solutions of 
this metal, as in its crude and metallic state, it is often combined with 
iron and arsenic. In these precipitations, the acid leaves the iron and 
arsenic, (but not the nickel) and combining with the zine, deposits the 
oxides of these metals on the surface. | 


cececvil. 


Test FOR THE DISCOVERY OF JRON IN SOLUTION. 


Pour a few :3:":3 of the solution of Succinate of Ammo- 


nia ito a wiuce yiass containing any fluid where Iron 18 
suspected to exist; for example, a solution of the Muriate 
of Fron : there will instantly be a copious precipitate of Suc- 
cinate of Iron, whilst Munate of Ammonia will be held in 
solution. Chalybeate waters may thus be proved to have 
Tron in solution. 


ecccevitt. 


Tryst ror THE Presence oF [RoN anv Coprer 
In Alum. 


Sulphate of Alumine and Potass,very often contains Sul- 
ae of Iron and Copper. These may be detected as 
ollows: dissolve two drams of the Alum in hot water, and 
pour the solution into different wine glasses, into one of 
these, pour a few drops of a solution of Prussiate of Potass ; 
if’ Iron be present, a dark blue precipitate will take place ; 
this is the Prussiate of Lron, or Prussian blue. Into the 
other glass pour a solution of pure Ammonia. If Copper 
be present, a beautiful light blue colour will pervade the 
liquid, from the precipitation of Ammoniuret of Copper. 


CCCCIX. 
PREPARATION OF PressiaTE of AMMONIA AND OF Iron, 


To be employed us a Reagent for Copper 


The inost sensible Reagents for Copper are without con- 
tradiction the Prussiates of Alkali ang of Lron, particularly 
that of Ammonia. This Salt occasions in the Nitrate of 
Awmonia an abundant white precipitate, which is of a very 
beautiful red when, accidentally, ag atom of Copperis found 
in the solution. To prepare this Pryssiate, pour into s 


216 TESTS. 


phial of the aay of six ounces, three ounces of Caustic 
Ammonia, upon half an ounce of the finest and purest Prus- 
sian blue reduced to very fine powder. Stop the phial 
well, and leave the mixture to macerate in the cold for seve- 
ra] days, taking care to shake it from time to time. If the 
deposited matter has become brown, add a new quantity of 
blue, and repeat this addition until the colour no longer 
changes. Filter the matter through paper, and pour by 
little and |ittle on the residuum, an ounce of water, in order 
to separate all the salt. The filtered liquor is Prussiate of 
Ammonia and of Iron; it has a beautiful yellow colour and 
a particular odour. ! 

This Prussiate is also the most sensible Reagent for 
Iron; it is even infinitely preferable to the Prussiate of 
Potass and of Iron. 


ccccx. 
Tests For TELLURIUM. 


In a solution supposed to contain Tellurium, immerse a 
Tin rod. If Tellurium be present, it will be precipitated 
on the rod in the metallic state, it will have a greyish white 
lustre sunilar to the Tin itself. ‘To prove beyond doubt the 
existence of the Tellurium in the solution, the precipitated 
metal should be wiped off from the rod by a teather on a 
piece of paper. 

Observations. A further test for the presence of this metal, is a small 
quantity of the subcarbonate of potass, which will throw down a white 


precipitate. Experiments should be made with both these on different 
portjons of the liquid to be tested. 


CCCCXI. 
Tests For Leap anv CorrrerR 1x WiNe, 
Cyder, Perry, &c. 

Put into a crucible one ounce of Sulphur, and one ounce 
of pure I ame; and keep them in a white heat for nearly half 
an houf ; when cold, add one ounce of the Super-'Tartrate 
of Potass, and boil the whole in a mattrass with some dis- 
tilled water for about half an hour. Decant the supernatant 
aa into small phials, adding about twenty or thirty drops 
of Muniatic Acid to each. The phials must be well stopped 
and preserved for use. Lead, Copper and other deleteri- 
ous metals will be precipitated, of a black colour, by this 
liquid, if poured, in the quantity of only a few drops, into 
the suspected Wine.or Cyder. 
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Observation . The muriatic acid is added to this test, to prevent the 
precipitation of iron, which might exist in the wine without any mis- 
chief resulting from its use. 


cccCcxrI. 


Another test for these pernicious metals in Wine and 
Cyder, exists ready formed in nature. Pour into a glass of 
suspected Wine, Cyder, or Perry, a tew drops of Harrow- 

te, or Strathpeffer* water. If any lead, &c. be present, 
it will fall down in the state of a black precipitate, being 
combined with the Sulphurretted Hydrogen by which 
these waters are impregnated. 


Observations. Lead is used by many wine-merchants to give an astriue 
gency to port-wine ; that is, that like old port, itmay appear rough to 
the tongue. Sometimes they hang a sheet of lead in the cask ; at others 
they pour in a solution of acetate (sugar of) lead ; for the purpose ot 
sweetening, as they term it. 

A noted London wine-merchant, acknowledged on his death-bed, that, 
iu the long course of bis extensive business, he had seen numbers of his 
customers fall victims to their predilection for his wines; and had re- 
marked that no man ever lived long, who habitually drank them !!! 
Arsenic is used to give an oily appearance to sherry, madeira, and other 
pale wines. 

If the Harrowgate water is used as a test, it will be proper, previous- 
ly, to pour into the glass of wine, &c. a few drops of muriatic acid, to 
hold the iron in solution, as the sulphuretted hydrogen has not the 
power of taking it from this acid. A solution of iron may exist in the 
wine without the least detriment to the consumer. 


CCCCKIIL 
To peEtect ALcm In Rep Wryr. 


Add to the Wine a sufficient quantity of a strong solu- 
tion of Chlorine in water, (Oxvgenated Muriatic ‘cid) until 
it is changed to a yellow colour: let the precipitate, (com- 
posed of the Gilonne and the Vegeto-animal matter 
contained in the Wine,)which inunediatcely forms, become 
settled, then filter the liquor, and evaporate it to one fourth 
of its volume; it will, now, in consequence of the pre- 
sence of the Alum, have an astringent swectish taste, and 
will furnish a white precipitate on the additson of Nitrate of 
Barytes, which is insoluble in water and in Nitric Acid. It 
will give a yellowish-white precipitate with pure potass, 
that is soluble on the addition of an excess of the pot-° 
ass; anda precipitate, of the same colour, with the Sub- 





* A very productive well in Rosshire, Scotland. 
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Carbonate of Soda, which is decomposed by the action of heat, 
into Carbonic Acid Gas and Alum, substances easily to be 
recognized by their characteristics. 


CCCCXIY. 
TrsTs FOR THE PURITY OF THE ACETOUS AND 
Acetic Acids. 


These Acids, from distillation in Lead and Copper vessels, 
very often contain Acetates of Lead. and Copper, in solu- 
tion; and they are often willfuiiy adulterated by Sulphuric 
Acid to encrease their Acidity. To detect these, pour into 
three wine-glasses some’ distilled Vinegar. Acetous \eid,) 
or one dram of the Acetic cid. diluted with three drams 
of distilled Water. Into one ef tuese pour some Harrow. 
gate water. (Which contains Sulphurcited Pivdrogen) If 
Lead be present in the Acid, a very sensible black preci- 
pitate will fall down. Into the second glass. pour a solue 
tion of pure Ammonia. If Cop er be present the whole 
willimmiediately became belt ue. Into the third pour a 
few drops of the solution of Miuriate of Barytes; if the 
Acid contains Sulphune Ach the Eoutd in the glass will 
instantiv become quite muny, Troma precipitation of Sul- 
phate of Barytes, wich is a very cone galt. 


CCOONY, 
TESTS TO DETERMINE THE renity oF SULPHURIC, 
Or Mitre Ether. 


If any Etner will redden htmus paper, immersed) an at, 
itis a proof thet at contacs suporalaidantacal, such as: the 
Sulphuric, Acetic or Nitric; cons qucetly the baher ecaunot 
be pure. A superabundant portion of Sulphuric Acid in 
Suphure Ether, miav be eee by pouring a few 
dros of the solution of Miuriate of Barytes into a dram of 
the ihor: if this be the case, a white precipitate will take 
place, which is the Sulphate of Barytes. 


CUCCX VI. 
Vesis ro DISCOVER TUL Irrory or Nerrate or Sriver. 


To a solution of “Nitrate of Silver add a solution of the 


Muriate of Soda, here cecoinposition taking place on both 
sides, Nitrate of Soda and Muniate of Silver will be formed. 
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The latter of these will fall down in the state of a floccu- 
lent white precipitate. | 
But as this valuable salt is sometimes adulterated by 
Copper, it is proper to ascertain its purity, by pouring into 
a solution of it, nm another glass, a solution of pure Am- 
monia. If Copper be present, it will be indicated by a 
light blue precipitate which will pervade the fluid. 


COC CXVM. 
AMMONTACAL AND Megiatic Acip Gasxs, 
Tests for each other: 


If a bottle containing Muriatic Acid, and another con- 
taining Water of Ammonia be brought together, with their 
mouths open, a white dense smoke will be seen to hover 
round them: this is Muriate of Ammonia, which is a solid 
substance, but formed by the union of two invisible vapours. 
If the bottles are opened apart, no vapour will be seen. 
When two jars, filled with these gases, are brought in con- 
tact, the effect is striking; but itis more 80 when Ammo- 
macal Gas is let up trom the beak of a retort through Mler- 
cury into a jar halt tilled with Muriatt: Acid Gas. Here, 
the Muriate of Ammonia will be seen deposited on the sides 
of the jar, in the form oof beautiful necdle-like crystals. 
From ie experiments, tas evident tuat Ammonia, and 
Munatic Acid-Gas, are good tests to discover cach others 
presence in liquids. 

COCCX VITE. 
Surruunors Acip Gas anp AuMoxtavcavn Gas, 
Tests for eack other. 

Open two phials, one comtanange Sulphurous Acid, and 
the other Water of Aminocias acd tring them near to 
each other. ‘The vapours wal combine, forming a white 
cloud, which presently wall be precipitated on the glass in a 
golid state, forming Sulphite of .fmmonia. 


CCCOXIN. 

Nirric Actp a ‘Visr FoR STEEL. 
_ Let fall a single drop of Nitric Acid on any eutting or other 
instrument sup yscd to be Steel. Af steel, the A ik whereou 
the drop fell will immediately turn black. No effect will, for a 
considerable time take place, if Nitric Acid is dropped on pure 
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Iron. The blackening of the Steel is owing to the combi- 
nation of its Iron with the Acid, and the consequent pre- 
cipitation of the Carbon. 
cccexx. 
MopE oF DETECTING CHALK IN COMBINATION WITH 
White Lead. 


White Oxide of Lead is often adulterated by the Car- 
bonate of Lime: to detect this, pour over a dram of the 
suspected Oxide, four drams of pure Acetous Acid, This 
will dissolve both Oxide and Chalk, but if a few drops of a 
solution of Oxalic Acid be now poured in, a very abundant 
white precipitate of Oxalate of Lime will take place. 


CCCCX XT. 

TEST TO DISCOVER PURE SuB-MuriatrEe or MERCURY 
(Calomel ) in Combination with another Powder ; or to dis- 
tinguish it from Pulverised Chalk, Plaster of Paris, &c. 


The specific gravity of Calomel is a very good test to dis- 
tinguish it from other white powders, as it is much heavier 
than any of them: but the most unequivocal test is by 
rubbmg some of the powder in a mortar with some pure 
Ammonia ; or by shaking it in a phial with Lime-Water. In 
either of these cases, if the Sub-Muriate is present and in 
a pure state, the combination will become intensely black. 

CCCOXXIM. 
SunpHeuric Acip a Test For Carpontc Actn. 

Into any mineral, or other water, suspected to hold Car- 
bonic Acid in solution, either alone or in combmation with 
another substance ; let fall one drop of Sulphuric Acid, at 
the same time stiring the liquid. A slight effervescence oc- 
casioned by the ascension of small globules of Carbonic 
Acid Gas will take place, if any of this Acid has been held 
In combination. 

CCOCXXTL. 
TRsts to vETECT THE ADULTERATION CF 
Essential Oils. 
Essential Oils are often adulterated by Alcvbol, also 


by fixed and Essential Oils of cheaper price. ‘To detect 
Aléohol, pour two drams of distited water into a dram of 
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the suspected Oil: the whole will become milky if Alcohol 
be present. To detect fixed Oils, as Almond and Olive Oil, 
let a drop of the suspected Oil fall on a piece of writing 
paper, and hold it near the fire: if the w ole evaporates, 
and leaves no stain upon the paper, there 1s no fixed Oil 
present ; but if a stain remains, that is, if the part where the 
drop fell appears greasy or transparent, the Essential Ou 
has been adulterated either by Almond, or by Olive Oil. 


CCCCXXIV. 
Tests ror THE METALS USED IN THE 
Adultcration of Mercury. 


Dissolve a small quantity of the suspected Mercury in as 
much Nitric Acid as will saturate it, divide this solution in 
three wine glasses, and into the first pour some distilled 
water; if a white precipitate is thrown down, it is an indica- 
tion of the presence of Bismuth. Into the second, pour 
water saturated with Sulphuretted Hydrogen Gas, and a 
brown precipitate will discover the presence of even the 
smallest quantity of Lead, ‘I'in is known to exist in union 
with Mercury, by dropping in the third glass Nitro-Muriate 
of Gold, a little diluted, when a purple precipitate will take 
place. 

COCCXXY. 
Gattie Acid DerecteD iN tuk Exc risa Oaw APPLE. 


Pluck from an oak tree, one of those excrescences called 
Ouk apple, and whilst fresh, cut it in two, by a table or 
pen-kni e. Let the moisture dry upon the blade, and on 
mspection it will be found covered with a black fluid, in 
every respect like Writing Ink. If the daa be examined, 
: like appearance may be observed on each of the cut sur 
aces, 


Observation, In this experiment, the gallic acid, existing plentifully 
in the apple, combines with the iron, forming gallate of iron. 


CCCCXKVI. 
General Tests ror, VotaTice Aerps. 

If a liquid is suspected to contain any uncombined vo- 
fatile Acid, such as the Blas aed Nitrous, Muriatic, 
Carbonic or Acetic, it is merely necessary to hold over the 
vessel containing it, a slip of paper previously dipped in 
liguid Aumonia, Lf any of these Acids exist in the solu- 
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tion, their Gaseous or volatile particles will combine with the 
vapour of the Ammonia, and form a solid salt. 


CCCCXXVII. 
Trst ror THE Discovery or CHALK 1N THE 
Adulteration of Mugnesia. 


On account of adding to its weight, Magnesia is very 
often adulterated by Chalk. ‘To discover this imposition, 
put some Carbonate of Magnesia into a tumbler, and pour 
over it some diluted Sulphuric Acid as long as a discharge 
of Carbonic Acid Gas, by effervescence, takes place. If the 
whole is now quite limpid, and no white powder remains, 
the Magnesia has been free from adulteration, but if this be 
the case, it has been adulterated by powdered Chalk. 


CCCCXXVIII. 


To ASCERTAIN THE Preity or Brack 
Sulphuret of Mercury. 


For fraudulent purposes, this article is very often adulte- 
rated by Ivory black: and to detect the imposition, nothing 
miore is necessary than ty put about a dram of it on a sho- 
vel and to hold it over the fire; if the Sulphuret is pure, the 
whole will be volatilised, if not, Ivory black is present. To 
ascertain whether the Mercury and Sulphur are properly 
combined, rul a small quaatity on a piece of Gold; and if 
the Gold be whitened like Silver on the part rubbed, the 
Mercury 1s not properly com!aued, but exists in the state 
of very minute globules. | If on the coutrary, it leaves no 
mark, itis well combined with the Sulphur. “Phe white 
stain is caused by the affimiiv exisung esr Gold and 
Mercury. 


TEsts Yo vErheTr SusBsranecs UstipD IN THE 
: Adulteration of Vermilion. 


ted Sulphuret of Mercury,or Vermiion, is often adulte- 
rated by red Oxide of Lead, Chalk, and a substance known 
by the name of Yragon’s blood. ‘To detect these, put a 
small geben of the Vermilion into three wine glasses: into 
one of these pour a little Alevhol, if [Dragon's blood exist 
in it, the Alcohol will be slightly tinged of a red colour ; 
in a few days,if shaken in a phial,it will be quite red, or if 
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held over a lamp ina florence flask, the Alcohal wil! soon 


acquire a deep colour. 

Into another of the glasses pour some pure Acetous Acid, 
if Chalk be present, effervescence will be the consequence ; 
but as a further test, pour the clear liquid into another 
glass, and add a solution of Oxalic Acid: in this case, a 
white precipitate of Oxalate of Lime will fall down. To 
detect red Lead, pour some Acetous Acid into the third 
glass and decant the liquor: into this pour some Harrowgate 
water; if Lead exists in it, a black precipitate will fall 
down. <A further test for Lead, is a solution of the Sul- 

hate of Soda; this will cause a white precipitate of Sul- 
phate of J.ead. 

COCONNE, 
Proor oF vis Existince o- jfyrRouBN IN SULPHUR. 

Sir H. Davy proved the existence of Hydrogen in Sul- 
phur, as follows:—a bent class tabe, having a Platinum 
wire hermetically sealed tuto its upper extremity, was filled 
with Sulphur, ‘Uhis was wetted by heat, and a proper cou- 
nection being made with the Vousic Apparatus of five hun- 
dred double plates, cach six inches square, and highly charg- 
ed, a most intense action took place. A very brithant light 
was emitted ; the Sulphur scon entered ito ebulfitien ; elastic 
matter was evolved im great quanuties ; and the Sulphor 
from being of a pure yellow, becanie of a dark redcish 
brown tint. ‘Vhe Gas was fouid to be Sulphuretted Lvdro- 

en, or Hydrogen Gas holding Sulphur ins solution - and 
Its quantity, in about two hours, was mure than five times 
the volume of the Sulphur employed. 


CCCOXXNI. 
Sotvenr Fok Sriver; any Tests FoR ITs 
Adulicration by other Metals. 


— Di-solve an ounce of Nitrate of Potass in eight ounces of 
Sulphuric Acid, in a glass vessel over a lamp, ‘and put into 
it several pieces of impure silver, or suspected coin. When 
the liquid arrives at the temperature of 220% the Silver will 
be acted on by (what may Raper the Nitro-Sulphurie 
Acid: this action will be attended by an evolution of Ni- 
trous Gas. . 


Observation, The best property af this solvent, is, that it docs not act 
on any other metal than the silver: cops. cuently if base silver coin be 
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held with a forceps in this hot acid, it will be quickly stripped of ite sil. 
very coat, and the copper, &c. wil] be exposed to view. This come 
pound acid is also useful in the Jarge way, in extracting pure silver from 
old plated goods, as the copper, &c. cannot be acted on. 


CCCCXXXII. 
Tests For Gu» In So.uTIon. 


Pour into a solution of Gum Arabic, a little of the solu- 
tion of Acetate of Lead; a very flocculent precipitate will 
fall down, composed of Gum and Oxide of Lead. Here 
the Acetic Acid quits the Lead to combine with the water, 
consequently the Oxide falls down with the Gum. 


CCCCXXNXILE. 
Tests FoR THE PRESENCE oF TITANIUM. 


Pour a little of the Muriate of ‘Titanium into three wine 
glasses: into one pour a solution of Carbonate of Potass, 
a white precipitate will fall down. Immerse a piece of Zine 
in the other glass; a blue colour will be produced. Ifa Tin 
rod is immersed in the third glass, the colour will change 
to a beautiful red. 


CCCCXXXIV. 
Tests oF rHE Purity oF Nitric ACID. 


In manufacturing Nitric Acid in the large way, it is often 
adulterated by Muriatic and Sulphuric Acids. To separate 
from it the latter of these substances, pour in a solution of 
Nitrate of Barytes, as long as a precipitate of Sulphate of 
Barytes falls down. Now pour off the Acid into another 
vessel, and add to it a solution of Nitrate of Lead, made 
with boiling water; a precipitate of Muriate of Lead will 
accordingly fall down. When this has settled, pour off the 
clear liquid into a retort and distil to expel the water which 
he necessarily combined with the precipitants, for their so- 

ution. 


Observation . To preserve this acid from decomposition, it should if 
in a clear glase bottle, be kept in a dark place. 
CCCOCXXXYV. 
Test oF tue Porttry oF Cuiogic Actp 
Pour some Chloric Acid, (obtained from Chlorate of Be- 
rytes and Sulphuric Acid) into two wine glasses. Into 
one of these nour some diluted Sulphuric Acid, if a white 
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age itate falls down, it is a proof of its being adulterated 
oy arytes; this precipitate being Sulphate of Barytes. 

o the other glass add a solution of Chlorate of Barytes, if 
a white precipitate should here fall down, it is a proof that 
an excess of Sulphuric Acid has been added in the forma- 
tion of the Chloric Acid; consequently, the latter is far from 
being pure. The White precipitate afforded by the latter 
test, is also Sulphate of Barytes. | 


CCCCXXXVI | 
Tests For Leap, ARsENIC, AND CHALK, 
When white Oxide of Zinc is supposed to be adulterated 
by them. 


The two first of these udulterations may be accidental : 
the latter is wilfully done for fraudulent purposes. ‘To de- 
tect the Arsenic and Lead, put some of the suspected pow- 
der into a tumbler, and pour over it pure Acetous Acid, 
(distilled Vinegar) decant the solution into another tumbler, 
and pour in some Harrowgate water. If Lead be pre- 
sent, the Sulphuretted’ Hydrogen of this test will turn 
it black, and a precipitate of that colour will accordingly 
fall down. If Arsenic be contained in it, the preci- 

itate will be yellow. In case that both these should 
present, it will be proper to examine the precipitate after 
decantation of the supernatant liquid. ‘lo discover the 
presence of Chalk ;—when Acetous Acid is poured over it, 
an effervescence of Carbonic Acid Gas will take place ; but 
as a farther proof, add a solution of Oxalic Acid to the Ace- 
tous’ solution: an insoluble white precipitate of Oxalate of 
Lime will instantly fall down. 


CCCCXX XVII. 
Paoor oF tHE Existence or Carsonic Acip Gas 
In the Atmosphere. 


Take a pencil of pure potass from the phial in which it is 
kept, and place it on a saucer in the open air. In a very 
short time, it will swell, and at the extremities will branch out 
like a cauliflower. Leave it undisturbed uatil it crumbles 
and falls to porcer if the Atmosphere be moist, the mois- 
ture, as well as the Carbonic Acid will be attracted. Now 
collect the Potass, and put it into a small tubulated retort : 
pour Ger it thie or four drams of diluted Sulphuric Acid ; 
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over which may be received in a jar over Mercury or water. 
This Gas is Carbonic Acid, imbibed by the Potass from the 
‘Atmosphere. The certainty of its being so, was proved b 
the effervescence which took place upon adding the Sul- 
phuric Acid; it may be further proved by its inability to 
support combustion or animal life; also by reddening wet 
litmus paper immersed in it; and likewise by rendering Lime 
water turbid, when agitated with it. That no Carbome Acid 
existed Deller d in the Potass, may be proved, by pouring 
an Acid over it in its pure state. 
CCCCXXXVIII. 
SuirHurovus Acrp Gas a Test ror WaTER HELD IN 
Solution in the Atmosphere. 


Sulphurous Acid Gas received over Mercury is an invi- 
sible Aerial body; but if a phialcontaining this Gas be 
opened, an srarnedinte cloud of vapour will be seen hovering 
over it. This is caused by the ascent of the Gas, and the 
great affinity it has for moisture: this it finds in the air, 
in the state of vapour from water, and with this vapour 
it immediately combines, forming a dense cloud. 

CCCCX XXIX. 
SEPARATION or Cannon From THE Carzontc 4 tip 
Existing in Carbonate of Lime. 


Proceed in all respects as in Experiment 211, where the 
process for preparing Phosphuret of Lime is detailed ; but 
matead of using pure Lime, use dry Carbonate of Lime, 
(Chalk). When the tube is emptied, a black powder, 
which is pure charcoal, will be found diffused amongst its 
contents. 

Observations. In this experiment, the carbonate of .lime, by being 
heated to redness, is decomposed, and the carbonic acid is hog Sia fly 
off in a gaseous form ; but it is arrested in its p by the phospho- 
rus (at this moment sublimed) which robe it of its oxygen, and leaves 
the carbon free to be precipitated among the lime. The phosphorus is 
thus converted into | ric acid, and finding the lime disengaged, it 
unites with it, forming phosphate of lime. 

. CCCCXL. 
Mvarats oy Tin a Tzsr ror Tanwin. 
__Asit isof importance in many cases to ascertain the ex- 
istence of Tannin, or the astringent. principle in Vegetable 
infusions, the fellowing ‘may be:depended oti as a delicate 
test. Pour a few drops of the solution of Muriate of Tin into 
&@ wine glass containing an infusion of Gall-nuts, or of Peru- 


vian, or Oak Bark.’ This salt ‘will form an insotuble precipi- 
tate with the Tannin, contained in each of these. 
| | CCCCX LI. | 

GeELATINE. AND. TANNIN TEsTs FoR EACH OTHER. | 

When Tannin is suspected to exist in any vegetable, make 
a decoction or infusion of it ; and into half a wine glass full, 
drop some solution of Isinglass, Size, Glue, or, animal Gela- 
tine obtained by boiling calves feet, &c. If Tannin exists 
in the infusion or decoction, a white or yellowish fiocculent 
precipitate will instantly take place. The most rendy expe- 
riment of this kind will be to add a few drops of the solu- 
tion of Size to an infusion of Galls, Oak bark, or Peruvian 
bark, when the effect will be very satisfactory. On the 
other hand, an infusion of Galls or Oak bark will discover 
the presence of Gelatine, in any mixture where it may exist. 
In all effects of this kind, the Tanmn by its astringent 
power, brings the Gelatinous particles into closer contact, 
and thus coagulating, they are precipitated. It is on this 
principle that leather is tanned, the raw hides contain Gela- 
tine, and the Oak bark tannin; and when the hides are 
immersed in pits containing the Bark liquor, their fibres are 
brought into closer contact, and of course their texture is 
thus rendered tougher and stronger. 


CCCCX LIL. 
DETECTION OF ARSENIC BY THE NSTRATE OF SILVEKS. 


Into a clean Florence flask, introduce two or three grams 
of white Arsenic, to which add about eight ounces of rain 
or distilled water, and heat the solution until it boils. Fre- 
quently shake the flask, and add to the hot solution, a gram 
or two of Sub-Carbonate of Potass, agitating the whole to 
make the mixture uniform. Pour into.a wine glass, about 
two table spoonfuls of this solution, and touch the solution 
with a piece of fused Nitrate of Silver, a beautiful yellaw 
colour will instantly take place at. the point of . contact, 
and proceed towards the bottom of the glass.as a flocculent 
and cupious precipitate. | 

Observations. _The validity of this test, in its application to fluids 
enly suspected to contain arsenic, has been questioned on the following 
grounds. ist. Because the alkaline phosphates are found to produce 


precipitetes with silver, analagous in colour and to the ar~ 
seniale. of silver. This objection may be obviated by the following means ; 
drop the fluid containing, or supposed to contaiu, the arsenic, (prepared 
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as in the above experiment,) on a piece of white paper, making with it a 
broad line; along this line a piece of lunar caustic (fused nitrate of 
eilver,) isto be slowly drawn several times successively, when a streak is 
reduced of a colour resembling that commonly known by the name of 
Sadian Yellow ; this is equally produced by the presence of arsenic and of 
the alkaline phosphates; but a distinctive change soon takes place, for 
the yellow from the alkaline phosphates, turns, in less than two minutes, 
toa dull green, and becomes gradually darker, and ultimately quite 
black. The arsenical yellow, on the other hand, remains permanent, or 
nearly so, for some time, when it becomes brown. In performing this 
experiment, the sunshine should be avoided, orthe transitions of the 
colour wil] take place too rapidly to be accurately observed. @nd.. Be- 
cause the muriates produce precipitates in the silver, so flocculent, as to 
overcome every indication which the presence of arsenic would other 
wrse afford. To obviate this difficulty, we should add to the fluid to be 
examined, diluted nitric acid, and cautiously apply the nitrate of 
silver until the precipitation ceases ; in this way the muriatic acid will be 
entirely removed, whilst the arsenic, if it be present, will remain in solu- 
tion, and may be rendered evident by the affusion of ammonia, which 
will instantly produce the yellow precipitate in its characteristic form. 
When arsenic is contained in a solution, in which an alkali ia not pre- 
seut, it may be detected by the ammoniaco-nitrate of silver, a test 
proposed by Mr. Hume, under the characteristic form above designated. 


CCCCXLIIL 
ARSENIC DETECTED BY THE SULPHATE OF CorPpeER. 


Prepare a solution of White Arsenic and Sub-Carbonate 
of Potass, as in the last experiment, drop into the liquor a 
small quantity of a solution of Sulphate of Copper; a 
bal yellowish green precipitate, termed Scheele’s green, 
will be. instantly produced. 

Ohservation. Anammoniacal sulphate of copper may be used, as in 
the last experiment, when a solution contains arsenic without the pre- 
sence of potass. 
CCCCXLIV. 
Agsentc DerEcTED BY REDUCTION 
To the Metallic State. 


Mix a portion of White Arsenic with equal quantities of 
finely powdered Charcoal, and twice as much dry Carbonate 
of Potass, put the mixture between two polished plates of 
Copper, bind them tightly together by Iron wire, and ex- 
pose them to a low red heat ; a white stain will appear on the 
surface of the Copper, which is an alloy of the two metals. 


; CCCCXLY. 
ANOTHER MODE oF REDUCTION. . 


Put some of the foregoing compound of Arsenic, Char- 
coal, and Potass, into a smal! dry glass tube, cight or twelve 
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inches long, sealed atone end, and place in the mouth of it 
a loose paper s r. After arty warming this tube, 
place it in a chathng dish of red-hot Charcoal. The i 
gen of the Arsenic combines with the flux and leaves the 
metal free to be sublimed by the heat. It will accordingly 
be found to adhere to the internal surface of the upper part 
of the tube in a brilliant metallic state. When the pro- 
cess of sublimation is finished, and the tube is cold, with- 
draw the stopper, and with the point of a knife scrape off 
the metal from the inside; place this on a clean hot fire- 
shovel ; if the metal be Arsenic, it will sublime, giving out 
white fumes, which smell strongly like garlic. 


— CCCCXLVI. 
IoDINE AND STARCH, 
Tests for Arsenic,and Corrosive Sublimate. 
The following method has been proposed by Brugnatelli, 


for discovering Arsenic aud Corrosive Sublimate in their re- 
‘spective solutions, and to distinguish them from each other . 
We must take the starch of wheat boiled in water, until it 
is of a proper consistence, (and recently prepared;) to this is 
to be added a sufficient quantity of [odine until it is of a 
blue colour ; it is afterwards to be diluted with pure water, 
until it becomes of a beautiful azure blue. -If to this 
azure coloured solution of starch we add some drops of an 
ayucous solution of the Oxide of Arsenic, the colour changes 
to a redish hue, and finally is quite dissipated. ‘The solu- 
tion of Corrosive Sublinate, poured into the lodine and 
Starch, produces in it almost the same change with the <r- 
senic; but if, to the fluid, discoloured by the Oxide of 
Arsenic, we add some drops of Sulphuric Acid, the origi- 
nal blue colour is restored with more than its original bril- 
liancy ; whilst the colour of the fluid that has been dis- 
charged, by the corrosive sublimate, cannot be restored, 
either by the Sulphuric Acid, or by any other means, 





CCCCXLVITE. 
ARSENIC DETECTED BY SULPHURETTED Hyprocen., 


Into any solution suspected to contain Arsenic, pour some 
water impregnated by Sulphuretted Hydrogen Gas: if Ar- 
senic be present, a yellow precipitate of Sulphuret of Arsenic 
will falldown. ‘This will take place sooner by adding a few 
drops of Acetic Acid. But this tvst is not altogether to be 
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telied.on,. as other metals may be precipitated of the same 
colour, ae # | 


ee fae, foe 


 COCCXLVIII 
By PrusstaTE oF PorTass. 


If, however, to another portion of the solution, a little 
Prussiate of Potass be addcd, and if the precipitate be 
white; the presumption that Arsenic exists in the solution, 
is Certainly very strong. ; . 

CCCCXLIX. 
Tusts TO DETECT THE PRESENCE oF Oxy-MuRIATE 
of Mercury (Corrosive Sublimate). 


Expose the suspected substance to heat, in a tube, as di- 
rected in the Experiment 445, but without any carbonaceous 
mixture, the corrosive Sublimate will rise in fumes and line the 
interior surface of the tube with a shining white crust. 
This crust is then to be dissolved in distilled water, and 
assayed by the following tests. First Lime-1Vater will pro- 
duce a precipitate of an orange yellow coleur. Sccond, a 
single drop of a dilute solution of” Sub-Carbonate of Potass 
will at first produce a white precipitate, but on a still fur- 
ther addition of the test, an orange coloured sediment will 
be formed. Thirdly, water holding in solution Swphur- 
etted Hydrogen, will throw down a dark coloured ed 
tate, which when dried, and strongly heated, may be vola- 
tilized without any odour of garlic bemg manifested. (See 
also the test with Iodine and Starch, Experiment 446.) 


Observations. Much difficulty kas often been experienced in detecting 
the mineral substances which act as poisons, especially, corrosive sub- 
linate, arsenic, copper, lead, and bismuth ; when they have been ming- 
led, iu the stomach, with coloured liquids, such as red wine and cafiee, 
a circumstance which not unfrequently happens in cases of poisouing 
by those minerals. This difficulty has arisen froin the colour of red- 
wine or coffee, changing that of the precipitates obtained hy the tests 
above designated. A method has very recently been discovered by 
Ortila by which these inconveniences may be abyiated: ‘The process 
consists in firat discolouring or bleaching the liquid to be examined, by 
means of a concentrated solution of chiorine in water (strong oxygen- 
ated muriatic acid,) then applying the proper tests in the ordiuary way. 
As the solution of chlorine decomposes but a very few of the mineral 
poisons, there are hardly any of them to which this method is not appli- 
cable. Nitrate of silver past tartarized antimony are the only execp- 
tions likely to occur in medical practice. : 

We shail here detail some further experiments to elucidate more 
clearly this important subject. Some white oxide of asaenic was dis 
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solved in water and mingled with red wine, a sufficient quantity of a 
concentrated solution of chlorine was added to change the mixture te 
a yellow colour; a yellowish-red precipitate formed, composed of 
chlorine and the glutinous matter contained in the wine ; when this 

recipitate had settled,the liquor was filtered; in this, lime-water pro- 

uced a white, ammoniacal sulphate of copper a green, and sulphuric 
acid.a gelow, precipitate. The same results were obtained from a 
mixture of coffee with white arsenic. Corrosive sublimate treated in 
the same way, was precipitated of a yellow colour by potass, white by 
liquid ammonia, and black by sulphuretted hydrogen. Sulphate of cop- 
per and verdigris, submitted to the same process, furnished a brown- 
ish precipitate with the prussiate of potass, green with the arseniate of 

tass, and black with the hydro-sulphurets. Litharge and acetate of 
ead treated in a similar way, gave rise to white precipitates with the 
hc ar of potass, black with the hydro-sulphurets, and bright yellow 
with the chromate of potass. If some of the foregoing mixtures are 
too much diluted when the tests are applied, no precipitates will be 
produced ; it will, in some cases, be necessary to evaporate them pre- 
viously to the addition of the chlorine to one half or one quarter, of less, 
of their volume; when the desired effects will be produced, 


CCCCL. 
To DETERMINE WHETHER A MINERAL CONTAINS LEAD. 


Break a small portion from the Ore, and observe the 
fragments and their brilliancy ; now place a bit not anger 
than a pepper-corn on a piece of dharcoal; then with the 
blow-pipe, blow through the flame of a candle, directing the 
jet upon the mineral If it contains Lead, it will in- 
stantly discharge sulphureous vapours, and in half a minute, 
the Lead will be reduced. 


Observation. The ores of this metal are numerous; the most com- 
mon is blue lead ore, which occurs in great quantity, and from it the 
lead in commerce is produced. Others are of various colours, a8 grey, 
green, brown, yellow and red. 


CCCCLI. 
To pETEcT Mercury 1n MINERALS. 


Earths or Minerals of any kind, containing Mercury, 
are most accurately assayed a distillmg them with I[ron- 
filings; but whether a mineral contains Mercury or not, 
may be easily discovered, by strewing it, when powdered, on 
a plate of hot Iron, or on a hot ‘brick covered with Iron- 
filings, and inverting over it a glass of any kind; the Mer- 
cury if the mineral contains any, will ascend, and attach 
itself in small globules to the sides of the glass, __ 
Observations. Mercury is found beth in the native state; and as an 
ore, combined with sulphur, &c. Native mercury is. called living or 
running mercury, because it is seen to run in small streams at the 
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bottoms of some mines. It is more frequently, however, imbedded in 
calcareous earths, or clays of different colours, from which it may be 
separated either by trituration and lotion, (the smaller globules coales- 
cing by mutual contaet ifito larger ;) or by distillation. ° Cinnabar is the 
most-common ore of mercury ; it is found in an earthy form, resembling 
red ochre, sometimes in an indurated state, and, though generally red, 
it has been observed of a yellowish or blackish cast ;rit Is mo@ly opaque, 
but some pieces are as transparent as a ruby. This ore consists of 
mercury and sulphur combined together in different proportions; some 
cinnabars yielding as much aa seven, others not three parts, in eight, of 
their weight of mercury. Sulphur and mercury, being both volatile in 
a small degree of heat, would rise together in distillation, unless some 
substance, such as quick-lime or iron-filings, was added to the cinnabar, 
which by superior affinity, can unite itself with, and detain the 
sulphur: whilst the mercury, not being able to support the heat, is 
clevated in vapour, and condensed in various ways in different works. 


-CCCCLI. 
To pETEcT GoLp IN MINERALS. 


Scrape the mass with the point of a knife; it it be Gold, it 
will be soft and may be cut like lead: or strike it gently 
with the small end of a hammer, if it be Gold, it will be 
indented. Melt a small particle with the blow-pipe, if it 
be Gold, its colour will remain the sane; but if’ it be brittle 
and hard to the knife and hammer, it is not Gold. Place 
a few fragments upon a hot shovel, or under the flame of 
the blow-pipe, if the Sulphur burn away, leaving scoria 
that is attracted by the magnet ; this proves that it 1s a combi- 
nation of Sulphur and Iron, commonly called Iron Pyrites. 
Put a few of the particles into a watch-glass, and dean a 
little Muriatic Acid upon it, and hold it over the flame of 
a lamp or candle until it boils, if it is Gold, no alteration 
will take place; but if not, effervescence and change of 
colour will be the result, which shews that the substance is 
acted upon by the acid ; the contents may now be throwu into 
a glass of water, into which let fall afew drops of Prussiate 
of Potass, the liquid will change toa beautiful blue. ‘The 
Tron of Pyrites being dissolved by the acid, will be thrown 
down in the state of Prussian Blue. 

— CCCCLUL. 
ExaMINATION OF Sinyze Ores. 

A rich Ore will be soft to the knife or hammer, and melt 
under the blow-pipe with little difficulty ; and by repeated 
fusion with borax,-a bead of Silver may be produced. 

A few small particles of the Ore Aves fe ut ino 4 watch- 
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glass, into which drop a little Nitrous Acid ; then hold it 
over the flame until it is dissolved. After this dilute it 
with water, and stir it about, with a bright Copper wire ; 
if any Silver is present, it will precipitate upon the Copper, 
covering it with Silver. Or add a little table salt to the solu- 
tion ; a white cloud of Muriate of Silver will fall down 


Observation. Native silver occurs in delicate curled fires of a whitish 
colour in the cavities of Quartz; and often, surrounded by a black 
earthy substance. Sometimes these fibres are retinated, or cross each 
other. This silver is oftentimes very brilliant and pure ; when tried by 
the knife, it will be found harder than Lead. It may be distinguished 
from tin, by being heavier, and by not crackling as tin does, when bent. 


CCCCLIV. 
To piscover Copper Ors 1N MINERALS. 


Place a small piece of supposed Copper Ore upon a piece 
of Charcoal, with a little sowdered Bee of a, (Borax,) 
and direct the flame of a blow-pipe upon it. If it be rich 
Ore, it will be reduced to a bead of pure Copper, colouring 
the slag green, or reddish brown ; it is sometimes necessary 
to repeat the fusion. Another method of detecting Copper 
is as follows: 

Reduce a small particle to powder; put it into a watch 
glass, with a few drops of Nitrous Acid; if no action takes 
pee apply a little foe by holding it over the flame of a 
amp ; ae Copper will soon be acted upon, and dissolved by 
theacid Now aide a few drops of water, and stir it with the 
point of a knife, or any picce of clean Iron. ‘The Copper 
will leave its solution, and precipitate upon the Iron,covering 
it, and giving it the appearance of Copper. Or the contents 
of the watch-glass may be thrown into a glass of water; to 
this add a few drops of liquid ammonia, and it will be 
come of a beautiful blue colour. 


Observation. Ores of copper have commonly a yellowish brown ap- 
pearance, the poorer ores much resembling pyrites, but they are softer 
tu the kui‘. Copper ores, that are richer, are of & gold yellow : some 
are irridescent, exhibiting a pretty and variable display of colour, and 
are called peacock copper :—others are green, avd in delicate fibres; 
sometimes compact, beautifully zoned, exhibiting great variety of lighter 
and darker shades; these are called malachite. Copper ores are some- 
times too, of a green, black or red colour. Native copper is often 
found in yer. m Cornwall. . 


CCUCLY. 
ANALYsIs OF THE One oF Tuy, —_ 
The Ores of this metal may, after having béen pulverized, 
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and mixed with Borax, be reduced to the metallic state; but 
care ‘must be taken not to continue the heat too long, as it 
will burn away : a little soot, or soap, melted with it, will 
assist the operation. If this test is insufficient, the Ore may 
be dissolved in alittle Nitro-Muriatic Acid, and precipitated 
of a yellow colour, by pouring into the solution a little pure 
Potass. 

Observation. Tin ores may be known by their comparatively great 
weight ; they are crystallized, and sometimes of a resinous colour, but 
commorly approaching to black : tin also occurs in small massive stria- 
ted pieces, called 1 tin. 


CCCCLVE. 
To pertct Mancanése In MINERALS. 

Exposed to the flame of the blow-pipe, with Borax, a 
purple las is produced. Manganese may also be known 

y putting a little Muriatic Acid to a small quantity of the 
powder, and by holding a piece of wet printed cotton, &c. 
over the fumes; the colour will be destroyed: also by im- 
mersing a piece of coloured cotton, which will be bleached 
by the solution. 

Observation. Manganese has many varicties, and is distributed in 
great abundance. It may be known by its earthy appearance, and is 
commonly called bluck wad: this mineral contains fibres imbedded in 
it, of a metallic lustre. Other varieties are composed of acicular fibres, 
sumetimes aggregated, and have an iron-like splendour. It is very 
frequent in Devonshire, and when examined, may easily be distinguished 
trum) irou, or any other substance. 


CCCCLVII. 
Tests Fon Izon Opes 


Iron may be detected by placing a small particle of Iron 
Ore urider the flame of ‘the ties ; it will not melt, but 
after it has been kept red-hot a few seconds, the Magnet 
uttracts it. Or reduce the particles to powder, put them into 
a watch-giass, and add a drop or two of Sulphuric Acid, 
hold the glass over the flame of a lamp. When perfectly 
dissolved, throw the whole into a glass of water, to whic 
add a few drops of Tincture of Galle, The product will 
be Ink. If Prussiate of Potass be added to another portion, 
Prussiate of Iron (Prussian blue) will be precipitated. ‘This 
will be distinguished by its blue colour. _ , 

Observetion. The common iron ore of England, is what is called clay 
ironstone. It is ulmost always fou:d near coal, which is-40 necessary 
for its reduction to the metallic state. |. 
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ae — CCCCLVILE, | 
CoacvLATION or Onrive O11, a Test ror 1178 Purity. 


This phenomenon takes place, when a small quantity of 
the solution of Acid per-nitrate of Mercury is added to a 
quantity of pure Olive Qil, and shaken with it. The per- 
nitrate 1s prepared by dissolving without heat, six pee 
weight of Mercury in seven parts and a half of Nitric Acia, 
at about 38° of Reaumur’s areometer; and 1.35 Spec. Grav. 
The saline solution remains fluid, the excess of Acid pre- 
venting its crystallization. ae 

When 8 parts of this solution are mixed with 92 of pure 
Olive Oil, and shaken from time to time ; after some hours, 
the whole congeals into a yellowish mass, and the next day 
it becomes solid like butter. | 

Observation. This singular property of the per-nitrate, renders it an 
excellent test of the adulteration of olive oil, by rape, poppy and other 
seed cils; as the impure mixture will not become concrete, but will 
congeal according to the quantity of olive oil in it. Another cir- 
cutmstance adds to the excellence of this test ; namely, an orange hue 
which it impurts to the seed oils, also a resinous ipitate which is 
thrown down from them by it. On the contrary, the Provence olive oil 
is rendered only very «lightly yellow like fresh butter, whilst the Cala- 
brian is perfectly white like tallow. 


CCCCLIX. 
TEsts To DISTINGUISH GLass oF ANTIMONY FROM 
Glass of Lead. 


Glass of Lead is often inposed on the ignorant for Glass 
of Antmony. To detect this fraud, it is necessary to ob- 
serve the following mode of distinetion. 

Glass of Antimony has a rich brown or reddish colour, 
with the usual transparency of coloured glass. The glass of 
Lead is of a deeper and duller colour, against the light is 
much less transparent, and even, in some instances, it is 
quite opaque. The specific gravity of the true, never ex- 
ceeds 4,95 ; that of the spurious is 6,95, or in round num- 
bers, their comparative weights are as five to seven. Let 
twenty grains be rubbed fine in a glass mortar, adding half 
an ounce of Muriatic Acid; the true dissolves with ne 
atic amell, the solution is turbid, but has no sediment. Ih 
spurious turns the Acid yellow, giving out an Oxymunatic 
odour, and leaves much sediment. 


Let a little.of each:solution be dropped. separately inte 
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water, the true deposits Oxide of Antimony in a copious 
white coagulum, or,if the water has been previously tinged 
with Sulphuret of Ammonia, in a fine orange precipitate. 
The spurious gives no precipitate in water, but in the other 
liquid, one of dark brown or olive colour. A solution of the 
spurious in vinegar, has a sweet taste, together with the other 
properties of Acetate of Lead. A very small mixture’ of 
it may be detected, by its debasing,more or less, the bright 
orange colour of the precipitate, thrown down by Sulphuret 
of Ammonia from the solution im any Acid. The samples 
of the spurious, hitherto detected, are of a much thicker 
and clumsier cast than the genuine, but the appearance is 
not to be trusted, and no specimen should be allowed to pass 
without a trial, either of its specific gravity or chemical pro- 
perties. 
CCCCLX. 

Test FoR THE Purity oF ALCcoHoL, 


It is a common practice for apothecaries, in order to as- 
certaia if Spirit of Wine be sufficiently strong, to pour some 
into a cup upon Gunpowder, and then to set fire to it. If 
the Spirit be sufficiently strong, after burning down to the 
Gunpowder, it will inflame; but if too much water had been 
mixed with it, that would not take place, as, after the Spirit 
was consumed, there would still be water enough to keep 
the Gunpowder wet. 


. CCCCLXI. 
To DETECT SULPHUR IN HARROWGATE WATER. 


It 1s well known, that when Silver combines with Sul- 
pbur, or 1s attacked by Sulphuretted Hydrogen Gas, the 
compound (Sulphuret of Silver) is of a black colour. It is 
also well known that Harrowgate and other mineral waters 
ofa similar nature are highly impregnated with Sulphu- 
retted Hydrogen. Now although the smell of these waters 
1s certainly sufficient to recognise the degree of impregnation, 
still the best test is Silver. Accordingly, throw a shilling 
into atumbler of Harrowgate water: in a few seconds, it 
will be rendered quite black; that is, covered by a cvuat of 
black powder. 

‘Observation. ‘The sulphur of the mineral water leaves the hydrogen, 
to combine with the silver:-nearly the same effect will take phage 
when a silver spoon is used,in eating an egg. 
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CcccLXI, 
To petect THE ADULTERATIONS OF TEA. 


‘The Chinese sometimes mix the leaves of other shrubs 
with Tea, but this is easily. discovered, (if not at first sight,) 
by making an infusion of it, into which put a grain and a 
half of blue Vitriol, or Copperas; if it be good genuine 
green Tea, and sct in a good light, it will appear of a fine 
est blue; if it be genuine bohea, it will turn of a blue, 
next toblack; but if they be adulterated, green, yellow, and 
black, colours will be seen in them. 

After this fraud was detected, the Chinese dycd the leaves 
of damaged and ordinary green tea, with Japan carth, (Terra 
Japonica) which gives the leaf,the infusion,and the tincture, 
the colour, of bohea. This is to be discovered many ways: 
for, Ist, a less quantity of this dyed Tea, gives a deeper 
colour to the same proportion of water, than if it was 
good. 2dly, the colour it gives the water, will also be of 
a reddish havea. whereas it should be dark. 3dly, when 
the leaves have been washed by standing a little, they will 
look greener than good bohea. 4thly, this dyed Tea is ge- 
nerally inuch larger; therefore it is a good way also to buy 
the least leaf bohea 5thly, the infusion, which should be 
smooth and balsamic to the palate, tastes rough and more 
harsh. 6thly, if milk 1s poured into it, it will mse reddish 
instead of a dark or blackish brown.  Tthly, a little Sul- 
phate of Iron put into this liquor, will turn it light blue, 
which otherwise ought to be of a deep blue, inclining to 
black. And 8thly, water of Ammonia makes the good Tea 
of a deep brownish yellow after it has stood a while, like 
new-(rawn tincture of saffron; but it has not that effect in 
bad Tea. 

Green Tea is also counterfeited, by dying bad bohea with 
green Vitriol. But this is also easily discovered: For, Ist, 
if a bit of Gall is put into the infusion, it will turn it of 
a deep black colour; which it would not do, were there no 
Sulphate of lron in it, for galls do not tincture Tea natu- 
rally. 2dly, if the liquor is of a pale green, and inclines 
toa bluish dye, it is bad. 3dly, Spirits of hartshorn will 
make it of a purple colour, and cause a slight precipitation, 
instead of a deep greenish yellow, when it has stood for about 
5X minutes. — : 
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GENERAL OBSERVATIONS on some small articles of apparatus, for 
examining the most striking physical characters MINERALS.—A 
ascertains the presence of iron in ores of that metal, as well 
as in those of titanium ; more particularly if they be reduced to pow- 
der, and exposed to a red heat for a few seconds; Numerous ores, on 
which the magnet had originally no effect, become highly affected by it 
after being roasted.—A magnetic needle, will detect those minerals which 
already possess magnetic polarity.—An electrometer discovers whether 
minerals are susceptible of electricity by friction or heat; it is a brass 
wire, terminating with two balls, and is supported, at ite centre, on a fine 
metallic point. A heated tourmaline, or topaz, being . Prewetued to the 
electrometer, the ball nearest to it will be attracted, shewing that the 
mineral has become electric. To determine whether the electricity be 
positive or negative ; insulate the electrometer, by placing it on a re- 
versed tumbler, or wine glass, then take a small glass tube, and rub it 
briskly upon a woollen cloth (by which it becomes positively electrified) ; 
now bring the tube within a short distance of one of the balls. After 
a few seconds, the electrometer will be electrified negatively, and on 
presenting the mineral, the ball will either approach, or recede, accord- 
ing to the kind of electricity which the mineral possesses. 

The steel mortar is so constructed, as to reduce minerals to powder, 
without a particle escaping.—A knife is indispensible ; it may contain 
& file, forceps, and bar magnet. It is recommended to try every spe- 
cimen with the point, in order to obtain a knowledge of comparative 
hardness, colour, and texture—A platinum forceps should be used to 
hold watch-glasses over the lamp, when the acids are employed.—Giass 
fubes are extremely n to hold solutions.—Watch-glasses are 
intended to contain the mineral and acid ;—<a spirit lamp is to be used in 
these experiments, as it does not emit smoke.—Rods of zinc, iron, cop- 
_per, and .tin, to produce metallic precipitates from solutions of the 
oes, will be foutd very satisfactory in certain cases. When these rods 
are used, the solution should contain a slight excess of acid. 

Platinum foil, is necessary for folding the earthy minerals, so as to 
prevent the escape of such as are likely to decrepitate, when exposed 
to strong heat.—As a flur for ihe blow-pipe, borasz, for general purposes, 
answers sufficiently well; where a strong reducing flux is required, a 
few grains of cream of tartar may be added. 

Any person possessing a mineral, with the nature of which he is un- 
acquainted, may proceed as follows :—If it be both earthy and metallic, 
he should ate one from the other, and reduce a few grains to pow- 
Ger, which is to be placed ina watch-glass. To this add a few drops 
of nitric acid ; if no action is perceive, it may be held over the flame 
of the lamp, until ebullition takes place, when the substance will be 
more or Jess dissolved ; then pour the liquid into a glass tube, previ- 
ously containing a little water, and proceed by applying the tests or 
metallic rods.—Or expose the substance to the yellow flame of the 
blow-pipe, after which pulverize it, and apply the magnet to it: this 
will fem y determine the substance, iron heing so generally dissemi- 
nated, Gz, place it in a opnceve piece of charcoal, with an equal quantity 
of borax, and expose it to the hlue flame, when it will melt into a bead 
surrou by the borax. Care must be'taken not to apply too much 
‘heat, as some of the metals volatilize, or Seonmeis xidaked. 
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CHAPTER X. 


EXPERIMENTS ON THE PREPARATION OF GASES. 


Wuen any body combines with Caloric to such a 
degree that it assumes the form of Air, and is able to 
retain a permanently elastic form, it is called a Gas. 
When, however, any aériform substance, by an absirac- 
tion of its heat, is reduced or condensed so as to lose its 
elasticity, and thereby resume its liquid form, it ts termed 
Vapour. A very familiar example of the former is the 
Air we breathe; and of the latter, we may adduce the 
acriform state of steam from boiling Water. The latter 
is liable to condensation ; whereas the former cannot be 
made to chan:e its state by any means at present known. 

The Gases form a very numerous class of chemical 
bodies, and possess properties the most wonderful, and 
opposite to each other. They possess weight like other 
bodies ; their specific gravities being ascertained by com- 
‘sara with that of Air, as those of liquids and solids are 
”y the gravity of Water. Gases are generally colour- 
less, but not always so, as in the case of Chlorine. Many 
of the compound Gases exhale peculiar odours. But the 
properties which best serve to distinguish them from each 
other are the relative powers which they possess in sup- 
porting combustion and) animal life. 


CCCCLXIII. 
To ostTaIn OxycEN Gas. 

Put an ounce of pulverised Black Oxide of Manganese 
into a small glass retort, and pour over it the same quan- 
tity of Sulphuric Acid. Shake it in order that the sub- 
stances tay combine ; and place the belly of the retort 
on a ring affixed to astand over the flame of a lamp ; 
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inclining the benk a little downwards, under one of the 
perforations in the shelf belonging to the pneumatic 
trough (Plate 2). The Gas will svon begin to come over, 
and should be received through the shelf in Jarge phials 
or bell glasses, that have been previously filled with 
Water, and placed with their mouths over the holes. 
The Gas being lighter than Water will ascend, and, having 
dislodged that liquid, will occupy its place. When each 
phial is full, it should be tightly corked before it. is 
removed from the shelf; or if a bell-glass be used, a com- 
mon tedsaucer or soup-plate may be mtroduced under 
the surface of the Water, and the jar or glass may be 
coretur placed on it from the sbelf, A sufficient quan- 
tity of Water must be left in the receiving dish, around 
the rim of the jar, to prevent the Gas from escaping, or 
mixing with Atmospheric Air. The dish and fur may 
now be removed, bemg fit for use ; and another jar may 
be placed on the shelf to receive more. 

A more simple and economical 
plan for obtaining smal! quantities 
of this Gas is, by using a bottle 
of the annexed shape fer its distil- 
Jation, and a common hand-bason 
as the trough. a is the body of 
the bottle, or mattrass; zB, a tubu- 
Jure or stopper for the admission 
of the Acid; and c, a sigmoid, or 
bent, glass tube, for the egress of 
the Gas as it is formed. 

By way of fully illustrating this economical plan, 
a figure is here annexed of the whole of this simple 
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apparatus.—a, is the stand; nm. the lamp; c, the mat- 
trass; |p, the bent tube, grouad at one end to fit the 
mouth of the mattrass ; £, the bason; F, the shelf; c, a 
phial in the act of filling ; and 4 1H, phials filled with 
the Oxyeen Gas. | 

Another mode of obtaining this Gas is as follows :— 
Put into a glass or other recort, half a pound of Red 
Oxide of Lead, and pouy ever it four ounces of Sulphuric 
Acid. Place the retort (if glass) ina sand-bath ; or (if 
earthen) into a common fire or furnace, aud receive the 
Gas in jars over Water in the Pneumatic trough. 


Observations. In both these methods, it is obvious that the 
oxygen gas is set free by the union of the previously oxidised 
metals with the sulphuric acid. 

When a bell-class is to be filled with any kind of gas procured 
by means of a retort, &c. the gas should tirst he allowed to 
escape from the beak or mouth betore it is put under the shelf of 
the pneumatic trough: by these means all the atmospheric air 
already existing in the retort and its beak, will be expelled. If 
this is not dune, serivuus consequences may vecur to the appa- 
ratus and the experimentalist, by the explosion of some gases in 
atmospheric air: atall events, the gases to be olttained cannot 
be pure fur experiments, if they are allowed to be adulterated in 
this or any other way by combination with atmospheric air. Also, 
when bladders are to be filled, they should be twisted so as to 
expel all the. air previously contained in them; and gradually 
untwisted as they are filled by the ascending gas. It is only by 
attending strictly to minutia such as are here noticed, that the 
results of experiments can be satisfactory. * 


CCCCLKAXIV 


Oxyvcen Gas PprRocurRED ny Diy DistTitutation From 
THe Birack OxipE oF MANGANESE. 


When much of this Gas is wanted, it may, with the 
ereatest: economy, be obtained as follows :—Pulverise 
eiht ounces of the Black Oxide of Manganese in an iron 
mortar, and) put the powder into an iron or earthen retort 
(see Plates + and 12): place the retort ina furnace; attach 
a proper tube well luted; and receive the Gas in collapsed 
bladders, or ina Gasometer through Water; or fill jars 


with it. In this way three or four gallons of Gas may be 
obtained. 


R 
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CCCCLXY. 
IMPREGNATION OF WaTER WITH OxyGEy, 


The very ingenious but laborious plan of effecting thir 
curious purpose is related by M. Thenard im the eleventh 
volume of the Annales de Chimie et de Physique: from 
thence the detail of the necessary expertnents was trans- 
hated into the English journals as follows ; 

© The preparation of Oxygenated Water requires cer- 
tain precautions, without which success will only be par- 
tial. That none may be omitted, T shall describe the pre- 
cess in the most minute menuer. 

“1. Nitrate of Barvtes should first be obtained perfectly 
pure, and, above all, free from Jron and Manganese. The 
most certain mneans of procuring it is, to dissolve the 
Nitrate in Water. to add to the solution a small excess o. 
Barytes Water, to filter and eryrfallize. 

“2. The pure Nitrate is to be decomposed by heat. 
This ought not to be done in a common carthen-ware 
retort. because it contains too much of the Oxides of Tron 
and Manganese. bat in a perfectly white porcelain retort. 
Four or five pounds of Nitrate of Barytes may be decom- 
aay atonce, and the process will require about three 

ours. The Barvtes thus obtained, will contain a ccusi- 
derable quantity Gf Silex ind Alamine, but it will have 
only very minate traces of Mranoanese and Lron, a ciream- 
stance of cssential miportenee. 

"3. Phe torvies, divided’ by a knife into pieces as hiree 
as the end of the thiiuh, should ther be placed in a luted 
tube of glass. This tube sheuld he dong, and hiree 
enough to conta from 2 tbs. tod dhs. ltis to be sar- 
rounded with Fire, and heated to dull redness, and then 
a current of dry Oxveon gus is to be passed through it. 
However rapid the current, the Gas is completely ab- 
sorbed 3 so that when it passes by the siuall tube which 
Gughi to tcrintiate the larger one. it may be concluded 
thatthe Pe ot-Osxide of Barium is formed.  Ttis, however, 
weil to continue the current for seven or cight minutes 
nore. “Phen the tabe being nearly cold, the Deut-Oxide, 
Which is of alight grey colour, is taken out, and preserved 
In stoppered bottles. 
oh 4 AN certain quantity of Water, for example four pints, 
le then takeu: to which is added as much pure and 
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fuming Hydrochloric Acid as will dissolve 200 grains of 
Barytes. The acid solution is put into a glass with a 
root, and ice placed round it, which must be renewed as 
it melts. Then 180 grains of the Dent-Oxide are to be 
very slightly moistened, and rubbed by portions in 
mortar of agate, or glass. As these portions are reduced! 
into a fine paste, they are to be removed by a box-1oe6 
kuife, and placed in the fluid; they will soon dissolve 
without effervescence, especitly uf slightly agitate:). 
When the solution is made, pure and concentrated Sul- 
phuric Acid is added, drop by drop, the dlatd bein 
stirred at the time with a @lass red. uotil there is a stot! 
excess of it, which is casily known by the property pis - 
sessed by the Sulphate of Barvies formed at dhe momen, 
af readily depositing in floccult, then, as at first, a fresin 
quantity of Deut-Oxice ts dissolved in the thaid, which > 
again precipitated by Sulphuric Acid. The Deut-Oxe!> 
is always easy to distinguish trom the Sulphate. It i- 
is important to add enough Sulphuric Acid to precipi to 
all the Barytes, but not teo much. Tf encugh ior 
added, the fluid filters with ditticalty, and slowly 3 if te. 
much is added, the filtration also gues on badly. fh. 
arriving at the exact point mentioned, the filtration tikes 
place with the utmost facility. When the tiltration is 
completed, a small quantity of common Water is to be 
passed through the filter, and added to the first fluid; cn 
this way the latter does not lose in volume: then, that 
nothing may be lost, it is necessary to spread the filter on 
a vlass plate, to separate the substance trom it, diffuse it 
through a small quantity of fresh Water, and tlter ti. 
The Water thus obtained is but slightly charged, but it 
is useful to wash the future filters. 

~ This operation being finished, another is made exactly 
siiular toat, 2 ¢. Deut-Oxide of Barium is to be dissoly cd 
inthe fluad; the Barytes isto be precipitated by Stui- 
pleurte Acid, and so on; and the fluid is uot to be tiitered 
until after two solutions, and two precipitatious. It ts on 
this new filter that the Water obtained by washing the 
precipitate in the preceding operation is to be poured ; 
fier which fresh weak water is procured by washing 
the matter on the last tilter. 
_“ The second operation is followed by a third, that by a 
fuurth, and thus, until the tiuid= ts sufficiently charged 

R 2 
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with Oxygen. By usive the quantity of Hydro-chlorie 
Acid mentioned, 80 ounces of Deut-Oxide of Barium 
may be operated on, and 2 Laid will be obtained charged 
with 25 or 30 times its volume of Oxygen. Ho if ts re- 
quired to be further oxygenized, more Hydro-chlorie 
Acid must be added. 

~ | have many tines succecded by this means in charg- 
ing the ttt with 125 times ts volume of Ox; gen, but [ 
adedod Acil cnough to dissolve 463 arains of the Deui- 
Oxide. being carcful also to preserve the acidity such, 
that at the end of the operation 1 could dissolve about 
809 grains of the Deut-Oxide. without the aid of Sul- 
phurie Acid; but T have ascertained that when the fluid 
contains nearly 50 volumes of Oxygen, it allows so much 
Cras to escape from one day to the next, that there is no 
advantage in continuing to oxygenate it by the Deut- 
Oxide. 

«5. When the fluid is oxygenated up to the required 
point, it is to be saturated with Deut-Oxide, retaining it 
at the same time in ice. Abundant flocculi of Silex and 
Alumine soon separate from it, which are generally 
coloured yellowish-brown, by a little of the Oxides of 
Jron and Manganese. The whole should then be throw 
quickly on a cloth, inclosed in it, and = stronely com- 
pressed. This operation cannot be done well except by 
two persons, «end should be performed rapidly: for 
though there is but a very minute quantity of Oxide of 
Manganese, it is sufficient to produce a considerahle dis- 
engagement of Oxygen. 

«6. As the fluid which has passed the eloth may still 
retain a small quantity of Silex. lron, and Manginese, 
and as it is necessary to separate all these substances. it 
Is again to be surrounded by ice, and Barytes Water 
added to it, drop by drop, the whole bemg stirred. = If, 
when the Barytes is in such excess as to be slightly sen- 
sible to coloured paper, there ix no precipitate, it proves 
that all the Oxide of Tron and Manganese are separated ; 
othev have not) been completely separated in the pre- 
ceding operation, they will by this. 

“ Tumediately on the separation of them, the fluid must 
he placed in. two or three filters: for the Oxide of Man- 
gancse disenpages so much Gus, that it cannot be removed 
too quickly. Somcetanes duuble tilters are required, 
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because the Gas separating the paper, tears those that 
are single. Sometimes also, to avoid losses, the small 
quantities which remain in the filters first. used, must be 
placed on fresh filters. Afterwards all the filters should 
he compressed in a cloth, to separate the water from them, 
Those which contain a comparatively considerable portion 
of Manganese, become so ot as to burn the hand. 

“7. The fluid which now contains only Hydro-chloric 
Acid, Water, and Oxygen, is placed in the glass it was 
first prepared in, and its temperature lowered by ice, as 
before. Then, stirring it continually, Sulphate of Sclver, 
prepared by dissolving Oxide of Silver in Sulphuric Acid, 
is to be added, by small quantities ata time; and it is 
essential that the Sulphate contains no free Oxide. The 
Sulphate is decomposed by (> Hydro-chloric Acid. and 
there results Water, Chloride of Silver which precipitates, 
and Sulphuric Acid in place of the Hydro-chloric. When 
the quantity of Sulphate of Silver addea is sufficient to 
decompose, aielaet all the Hydro-chloric Acid, the 
fluid suddenly becomes clear; until that is the case, it 
remains turbid. As it is required that no Hydro-chloric 
Acid should remain, so also no excess of Sulphate of 
Silver should be present; and therefore the flaid must 
he tested successively by Nitrate of Silver and) Muriatie 
Acid, very smali quantities of the fluid) beime used fur 
this purpose. - 

“When the proportions are well adjusted, the fluid is to 
he passed through a tilter, and the filter, after being 
allowed to dram, is to be compressed ina cloth. The 
Nuid obtained by the compression, must be again passed 
through a filter, in consequence of a slight deeree of 
turbidness. 

“38. The object of the preceding operations has bee to 
obtain a fluid composed of Water, Oxyven, and Sulphuric 
Acid. But this acid must be separated ;_ tor this purpose 
the tluid is put into a glass mortar, surrounded by ice, 
and slaked aryien very pure and finely powdered, is to 
be added by small portions at a time ; it is to be rubbed 
again in the glass mortar, and when it is all waited to the 
acid, a fresh portion is to be added. When the tluid 
scarcely reddens Litmus Paper, itis to be tiltered, and the 
filter compressed ina cloth; then, after having united 
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the two fluids, they are to be etirred, and the saturation of 
the acid completed by Barvtes Water. There must even 
be a slight excess of Barvtes Water added,to separate all 
traces of Tron; and, above all, of Manganese, which the 
Alnid may still contain: and it is of mmportance to remem- 
ber, that it must be filtered immediately after, with all 
the precautions before given. The excess of Barvtes 
nety ther be precipitated by a few drops of weak Sul- 
phuric Acid, and it is better to leave a slight excess of 
ie acid present, rather than of the base, hecause the last 
tends to disengage Oxygen, whilst the first renders the 
combination more permanent. 

«9, Finally. the fluid, which may be considered as pure 
COxvecnated Water. diluted with common Water, 1s to 
be put into a clean glass having a foot, and this elass 
pinced m aliree capsule, two-thirds full of concentrated 
Sulphuric Acid. This apparatus is to be placed in the 
receiver of an air-pump, and a vacuum made. Pure 
Water aving a greater tension when in vapour, than 
Oxveenated Water. evaporates more rapidly, so that at 
the endof two days, the fluid will) contain perhaps two 
hundred and fifty times its volume of Oxygen. The fol- 
lowing observations must be attended to: 

“The acid wust be agitated from time to time. 

“It happens sometimes that towards the end of the eva- 
poration, the fluid disengages alittle Gas, which os indi- 
ated by the variation of the Mercury in the gauge. 
This disengagement is occasioned, no doubt, by extra- 
ncous substances which remain inthe flud ; it may be 
Klopped by the addition of two or three drops of ex- 
tremely dilute Salphurie Acid. 

* Sometimes the fluid will deport some white floccult 
eo Silex. These should be separated. ‘The fluid may be 
decanted by a pipe witha very fine termination, and but 
costal quantity of it will be Tost. 

Until the fluid becomes very concentrated the evapo- 
ritien goes on very quietly, but when the Oxy enated 
VS ater scarcely contaius any more Water, bubbles fre- 
cuently rise, which burst with difficulty. At first sight, 
it secmms as if mucl. Oxveen Gas e:caped, but on examin. 
ine the gauze, it will avpenr very trifling. Tt will searcely 
become sensible in twenty-four hours, and the altcration 
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chen observed, is in part occasioned by the disengagement 
of Gas from the Sulphuric Acid, belonging to a portion of 
the Oxyvenated Water which has been evaporated. 

“The fluid may be known to be in the most concentrated 
state possible, when it gives four hundred and seventy- 
tive times its volume of Oxygen at the pressure of 30 
meies, aud temperature of 57.2 Pahr. This proof’ ts 
readily made by taking a small tube, on uwliich ai line is 
marked, and filling it with the fluid up to the line. and 
then dilating this quantity, which, mi my experiments 
Wiis always vec Of a cenulitre (O.0C05T4 of ¢ 212) with 
twelve times its volume of Water, and = aecomposine a 
certain quantity of this last fluid by Oxtde of Manganese. 
This last expermment consix!) in filling a tube 15 or 16 
inches long, and To or 8 lines wide. with Mercury, to 
within an inch of the top. then tutroducing the portion 
of diluted) fluid, of whiell the analysis is to be made, 
using for this purpose a small tube of kuown capacity, 
afterwards tilling the tube with the Water used to wash 
the small measure, or partly with Mercury, and then, by 
closing the tube with a valve covered with tallow, invert- 
ing it, and passing ina littl: Oxide of Manganese diffused 
in Water. The Oxvgen will be unmmediately disenoaved, 
and nothing further is required than to elose the tube 
with the hand, and shake in did cont direenons, that the 
contact of dhe Oxide of Manganese and the Water mty 
be ensured, and to measure the Gas.” 

Observations. Oravgenated water ts oceirh ss and is devoid 
of smelbin ordimary ciretamstanees, dest hos oa poutieddar odour in 
vacua, Pt aeis on the sate like asicapisit. din specitie atavity 
is L458. and when poured tate cominod Water, ilo ts Seca da tow 
down through ao odihe a syrup. alifictigh very soluble. Pt mimes 
diately acts on the epidermis of the shia, rendertas at white, aud 
producing sumatgg, whieh vanes da duration according to the 
quantity of the tlaad placed ou the shin; uh itis considerable, or 
if fresh portions are added, the shin itself is attacked and 
destroyed: applied te the tongue, it whites italso, thickens the 
suliva, aud, with regard to taste, preduces an etlect: ditheult to 
describe, but which resembles that of an emetic. bts aetion on 
the oxide of siiver is very vielent. | Fach drop sadlered to tall 
into dry oxide uf silver produces a real explosion. and so imuch 
heatis produced, that, ina dutk place, the evolution of light is 
very sensible. Besides the oxide of silver, there are several 
others which act with vieleuce on Oayyenated Water, as the 
peroxides of manganese aud of cobalt, the oxides of lead, plati- 
num, palladium, gould, iidium, &e. Many metals, whea finely 
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divided, also producc the same phenomena; and among others, 
silver, platinum, géh, osmiuin, iridium, rhodium, and palladium. 
In all these cases, the oxygen added to the water is disengaged ; 
and sometimes that of the oxide; bat at other times, a part of 
the oxygen combines with the metal ifself, as with arsenic, 
molyhdenum, tungsten, and sclenium. These metals are aciditicd 
frequcebtly, with the production of light. 


CCCCLXVE. 
Hyprocen Gas. 


Into a tubulated retort putan ounce and a half of Jron 
Filings, and pour over them the same quantity of Sul- 
pharie Acid, diluted with eight ounces of Water. Now 
place the beak of the retort directly under one of the per- 
forations cf the pneumatic shelf. whieh is to have ajar or 
bottle filled with Water iaverted: timedicéiv over ii. 
The Gas will be extricated in the retort. and. from its 
levity will eseend in the jar. bubbling, and displacing: the 
Moater. Jn this way successive jars may be fiffed. 

VW here it is not convenient to ase the pneunnere trough, 
Hydrogen Gas may be procured, with much economy, by 
using a wash-hand-hason and other simple «pparatus, 
according to the following figure : 


A. the phial 
coutaintng the 
diluted acid 
and the filiugss 
B, the bent _B 
tube: c, the _ 
shelf: pv, the i 
receiving Vese i 
sel: and rf, the re 





Dison aMswere A 
. to | 
ing the purpose -” 
of a pneumatic | 
trourh, 

: ry , 


Observations. Ty this experiment, the water in combinayion 
With the acid oxidises the iron filings, and is thereby deprsvcd 
of its oxygen; for in order that the metal may be dissclued iy 
the acid, iC must be first oxidised, and for that purpose imorapadly 
abstracts the oxygen from the water, by which meuns the water 
is decomposed, and the hydrogen is set free. 

As it is necessary to fill bludders with hydrogen cas for the 
purpose of experiment (as in the combustivc of hydrogen), tue 
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Mlowing cut is inserted to exhibit the mode of fillmg them. 
by taking the jar a from the shelf, and pressing it downwards 
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inthe water, the gas issues from the cock w mito the cock c. and 
eiters the empty bladder 0, which is consequently inflated. 
Win the bladder is quite full, both cocks are to be turned, to 
prevent escape of the gas. 
CCOCOLAXVIT, 
llyprocen Gas OBTAINED RY THE DECOMPUSITION OF 
Water sy Reo-nor Iron. 


Another method of procuring Hydrogen Gas ix, by pass- 
inv the steam or vapour of Water through a red-hot iron 
tube, as follows. Pass a gun-barrel (the breech of which 
has been cut off) through a furnace (as in Plate 11th), and 
apply the beak ofa retort whieh is half tilled with Water 
to one end of it. Place the retort upon a stand, and apply 
a lamp under it. Now aftix to the other end of the tube 
ov gun-barrel, a beut tube connected with a receiver. 
The Water passing in the state of steam over the internal 
surface of the red-hot barrel, will be decom sed: its 
Oxygen uniting with the Tron forming Oxide of Tron, 
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whilet.the Hydrogen is set free. The same results will take 
place, when an earthen tube, containing Iron oe is 
used. If the Filings, which have been thus oxidised, 
be afterwards weighed, they will be found to have in- 
creased one-third ure than their original weight, 


Oiservctions., By this experiment itis obvious that lvdrocen 
constitutes one part of water: and if the oxidised filings be sub- 
mitied to great heat, they will give out the other constituent of 
water, viz. the oxygen, which they received by the decomposition 
above illustrated. Henee, by this analysis. water is proved to be 
a compound body: and to banish all doubt of the really wonder- 
ful fact that these two gases coalesce to form this salubrious and 
universally supplied fluid, synthesis has been had recourse to; 
that is. the two gases have been burnt toecther: or rather the 
hydrogen bas entered into,and continued ina state of active eon- 
hustion by a continued supply of oxygen. and the result has been 
the formation of water. This surprising but pleasing ctleet is 
detailed in experiment 194, and the apparatus is exhibited in 
Plate 1d. 

Red-hot charcoal likewise has the power of decomposing 
water; and there can be lithe doubt, that when water, in quanti- 
tics so small as those ented from, a common engine-pipe, are 
thrown upon burning houses, the beams, Ac. which are suffering 
a rapid conversion into charcaal, decompose it as fast as it is 
thrown upon them, thus settingc mimense volumes of hydrogen 
free. which of course take fire as seuon as they are cyolved, dad 
add greatly tu the cusubustion. 

CCOCEXNIE. 
To procure Nirroci. Gras. 

Wash a piece of Beef well. and cut cise vers small 
bits; put these into a tubulated ret mb octane) Che ta 
over alamp. Now pour insome diluted Nitti Neal and 
insert the beak under a reeciver standin oy the shelf of 
a pucumatic trough, Nitiegen Gas | Hecome over, and 
tll che glass or elitsses. 

Ofsercations, Nitrogen ga: is somewhat behter thug atios- 
phone air. of whiel at) forms abeat thie -fourths. It ets 
ihundauths dn nature, as the peculiar aad. drse-t characteristic 
Lredient of amumual matics, the basis of the mitae coid. and one 
of the constituents of amunounia , itis capable of ludetinite cone 
deusativn and expansion, like atmuspheric air, 


CCCCEAIDS, 
Cirvokine Gas. 


Put an ounce of pulverized Oxide of Mauganese into « 
retort, and pour over it 2 vunces ot Muriatic Acid. Now 
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place the retort ow-a ring, belonging to a stand, over a 
lamp, as in Plates 2 and 18, and apply the beak to one of 
the holes: in the pneumatic shelf, taking care that ajar of 
Water teever the bole. The Gas will soon come over 
and displace the Water in the jar; the jar, when empty 
af Water, and full of Gas, must be received ona plate or 
saucer, and set aside for use; and other jars may be 
filled in succession, If bottles are the recipients of this 
as, care must be taken to cork them well befure they are 
aken from the trough. 


Ol-servations. Chlorine gas may also be obtained in the same 
manner (namely, Ly the use ofa hand-bason and flask) as oxygen 
gas. This gas may also be obtained by substituting the red 
oxide of lead for the oxide of manganese. 

Tn all these modes for the preparation of chlorine as, it is evi- 
dent that (he muriatic acid acts so upon the oxide as to cause 
its own hydrogen to combiae with the tberated oxyzen, and form 
water; while the chlorine (which was the other component of the 
acid) assuming the elastic fonn by co;bination with the caloric 
disengaged by the mutual decomposition, is evolved throu ch the 
water and received into the jars. 

It is necessary to be observed here, that chlorine, aud all other 
gases readily absorbable by water, should be received over 

, in a troucsh uade for the purpose of containing from a 
dozen to iwenty pounds, These troughs, which are made of 
cast-iron, are su contrived as to render this small c-anutity of the 
flaid metal sufheient for experimental purposes (2 ¢ Plate 2. 
The annexed cut cxhibits the mercurial trough in its most im- 
proved condiuon. The 
apparatus itself miry 
be had of Mro New- 
man, Chemical tastri- 
ment maker, Lisle-st. 
Leicester-square, Lun- 
dona is a varuish- 
ed tin tray tu prevent 
a waste of any mer- 
cury which may over- 
flow ; G @ retort, with 
tube and stup- cock, 
communicating with 
the conductor B, and 
the bele-glass r, for 
the reception of the 
gas: c and Hare also 
a’retart and receiver _ 
for preparing the gas 
o&'a small scale ; pis “-— —e- wae 











tla trough containing the mereucy ; aud’ 8 ia’ 
tube for the explusion. and condensation of the | Ls 
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COCCLXX, 
To IMPREGNATE WaTER wItH CHLORINE. 


For this purpose, nothing further is necessary on com- 
mon occasions than to pour some distilled Water into a 
jar or large phial containing Chlorine, and to agitate 
them together. 

The solution of Chlorine will be of a greenish yellow 
eolour. When Chlorine and Water are left in contact, an 
zbsorption (but rather slowly) takes place. 

Observations. All gases, with which it may be required to im- 
preynate water, should be passed through a series of Woolfe’s 
bottles or receivers (sce Plate 4); as whatever quantity of cas 
refuses to combine with the water in one vessel, Is at liberty to 
pass through a connecting tube into the next, and so on. ‘To 
some of these receivers there are safety-tubes attached, in Which 
therc is a globule of mercury which can be raised by the gas, so 
that whilst the apparatus are preserved from bursting, there is 
none of the gas allowed toescape. Although this mode is expen- 
sivc. itis still the most elegant one, and by far the most certain 
for obtaining accurate results 


CCCCLXXI. 
IopINE Vapour. 


Put a small quantity of Jodine into a retort, and hold 
it over a lamp: when heated considerably (about 800°) a 
very beautiful vapour or Gas will come over, which may 
be received in Jars on the pneumatic shelf, over Water. 


CCCCLXXE, 
Cagzponic Acip Gas. 


Into a glass tumbler put half an ounce of powdered 
chalk, and add to ita drachm of Sulphuric Acid. Very 
little agitation will take place owing to the want of power 
which the acid bas tu diffuse itsclf amoung the particles of 
chalk. Buatif the tumbler be one-third filled with Water, 
the acid will hastily combine with it, and thus becoming 
diluted, will present so large a surface to the chalk, as to 
attack it at all points, seizing the lime, and driving off 
tac Carbonic Acid with great effervescence. By holding 
she nose over the tumbler, the peculiar odour of the Car- 
boniec Acid may be perceived. When the effervescence 
is at an end, a white powder will subside at the bottom of 
ue tumbler, which is Sulphate of Lime. 





aa 
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Observation, Wa piece of moistencd litmus paper be held over 
the tumbler during the disengagemem of the gas, it will be red- 
dened by it. This proves the gas to be acid. 


COCCLAXIL. 
Preopecrion or Cansonic Acip Gas BY COMBUSTION. 


Immerse a piece of ignited Charcoal in a jar of Oxygen 
Gas. A very beautiful and rapid combustion will immce- 
diately take place. The Charcoal will at last be consumed, 
and of course the combustion will cease. On inspection, the 
glass will be found tilled with Carbonic Acid Gas. This 
Gas will be absorbed by quick lime, or by lime water 
(which jt will render turbid) placed at the bottom of the 
jar; frem this combination it may afterwards be expelled 
by diluted Sulphuric Acid. That Carbonic Acid hus 
been formed, may also be proved by the extinction of a 
candle, or taper flame. 


CCCCLXNIV. 


To procurE Carnonic Acitpvp Gas IN Qvantity suF- 
FICIENT Fou tHE: Puxrosks or EXPeEnimeNt. 


Put four ounces of powdered Chalk into a tubulated 
glass retort, and pour over it four ounces ot diluted Sul- 
phuric Acid. "The acid will seize upon the Lime, form- 
ine Sulphate of Lime, and will expel the Carbonic Aci, 
which may be received in glasses ina pneumatic trough, 
ov in a bladder ina collapsed state attached to the beak of 
the retort. If a bladder be used, smaller quantities of 


the Chalk and Acid may be employed. 


Observations, Various kinds of apparatus have been used for 
impreguating water with carbonic acid gas. tn Plate 3, there is 
vne invented by Dr. Nooth, and ia plate 9 there is a moditication 
of it, on a larger scale, Plate) represents an apparatus used in 
Pranece, which is merely a scries of Woolfe’s bottles connected 
with each other by means of wlass tubes. There are also safety 
tubes allised, to prevent the bursting of the apparatus. 

Water imprcxnated with carbonic acid, should nut be made in 
copper, or indeed in uny metallic vessels, as it rapidly dissolves 
that metal. The acid should also be passed through some alkahne 
solution, which will separate from it euy sulphureus vapeur which 
might be apt to come over with it, 
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Tah pee 

CONVENIENT AXD SIMPLE xwopE GF IMPREGNATING 
Warer wir Canrsoxic Acip Gas. 

According to the following figure, suspend an air tight 

barrel a, having a cock L, and a handle 3, between two 





pillars das altner to oue side atube oo having a cock 
c. passing through @ varnisued air tight bellows py into 


aloath= Fs the bette basa cock nm. and on the tup of 


tho behowr the weight fois to be occasionally placed ; 
the tube is to open ite the bellows, and again further ou 
ito the barrel When the apparatus is to be used, pour 
custilled or spring Water into ae bung-hole a. until the 
herred is Lalf filled; then put in an air tight bang. and 
piace over It ajointed hoop, which is to be locked by a 
lhuch pin to prevent the bung from being forced out by 
the elastic force of the Gas. Now pour into the tabulare 
of the bottle some diluted Sulphuric Acid over a quantity 
of powdered Carbonate of Lime (chalk). The Carbonic 
Acid generated inthe bottle will ascend through the tube 
into the bellows, which will vise from distension, When 
the bellows is full, the cock cis to be turned, and = the 
weight & isto be placed upon the top of the bellows, 
Which wall of course press the Gas downwards throagh 
the tube into the barre! As this Gas as readily absorb- 
able by Water, thatin the barrel will soon be impregnated 
by it; but more especially when the barrel is quickly 
turned, Stone bottles quickly filled with this Carbonated 


Water will preserve it coud and pure for many months, if 


the corks are bound down bv Copper Wire. 


Observagons. There arn vevicus establishments in London. and 
elsewhere, Where Carbonated water is sold as a beverage. Olies 


- » scowwe —e 
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liquors, such as spirituous, saccharine, and aromatic, are also 
impregnated by this gas. In the large way, these are saturated 
under a considerable pressure, which is reduecd, in part, on the 
Jiquors being botticd. The decantation is clieeted) by stoppuiz 
the mouth of the bottle or jar with a perferated cork, leather, 
Se. through which the decanting tube passes, so that on opening 
the cock, the aerated liquor rushes into the bottle, till resisted 
by the condensation of the atmospheric air it originally contained; 
aid a portion of carbonic acid gas is extricated during the cifort, 
When full, the bettle may be withdrawn and stopped with case, 
by letting off slowly a small portion of the fixed air containcd 
before its removal, Ino some cases the decanting-eock is con. 
structed sajas to allow the stepper to pass into the bottle, Ae 
provicusts to dts removed from the fat air-tight fittings by wich 
mein. tie entire pressure aay be retaimed, 

COCUCELNAVE. 
PiiraRatTion OF A Satine Carso- 

NATED Dratcur. 

Paiverse 1 ounce cf Citric Acid, and divide tt into 24 
parts: thatis, 24 scruples, which are to be put into sepas 
rate small pepers Cblue puper wal be best, as die aend 


DPE MPORANLOUS 


» 
® 


wilbhe thus tnown froa the AUabme Salt wheel wes! ad 
presently pene. Pulvere abo Dounce of the Sub- 
Carbonate oft dao aed divide ttante @4 dike eaek ies, ba 
wheie paper. Whe: = thy driacht re to lye: prepared, posit tbe: 
Carbonaie into a tanbler, bolt tiled with sping or din ved 
Water: when this is complecely dissolved. add the aac, 
Which will immediately cause an efferwescine dischares 
of Carbonte Acid. Durtne tus ettervesecuce saatian ie 
draughts it will be found very refre bare in wai 
weather. 


Obyerrutions, Ut minet be he; tom mind, that the abuve-cu.: 
tioned draught is not purely carbonated wider, for ait boots a 
quantity of citrate of soda ia solution. “Phis, howeser, is fur 
from being unpleasant. 

A sinalar preparation may be made by ustayg tarde acid 
Instead of the cttrie, Pere there will tea dischareze of vartaase 
acid gas, and a solution af vartocte of sada. 

Mians atarally aeidulous sprincs owe their properties chiedls 
tocarbuiwe acid; they spurkh whim drawa from the spring, or 
Wheu poured inte a glass, having au acidulous taste, but become 
Var td when exposed to the air Besides tree carboaie acid, on 
the preoscuee of which ther qualities depend, Uhese waters cualiin, 
neneralh , carbunates of soda, finie, magnesia, and irom. aad somes 
tines murtate et soda. Some are iwana, others cudd, The most 
cUlebrated ot these springs are Pyriicnt, Seltzer, Spa, aad 


ay o.oo 
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CCCCLEXXVIL. 
Nitrous Gas. 


This Gas may be procured by putting half an ounce of 
Mercury or Copper filings into a tubulated) retort, and 
pouring over them an ounce of diluted Ieitrous Acid. In 
combining with the Metal, a considerable quantity of Gas. 
will be evolyed, which may be received in a jar over 
Water or Mercury (see Plate 14). | 


CCCCLAXVIII. 


PREPARATION oF Nitrous GAs BY THE DeEcompost- 
TION OF AMMONIA AND OXIDE oF MANGANESE. 


Place an earthen tube nearly filled with the Oxide of 
Mangauese, horizontally in a furnace, similar to the one 
used in the decomposition of Water by means of a oun- 
barre! (Plate 11). Adjust a retort containing a solution of 
pure Atmmouia to one end ; letting it rest over a lamp: to 
the other end lute a bent glass tube, one end of which is to 
be placed under the shelf of a pneumatic trough. When 
the Oxide of Manganese has received a heat so strong as 
to decompose it, kmdle the lamp, that the Ammonia may 
rise in vapour, and pass through the earthen tube. When 
some of the Gases have escaped through the Water, paste 
a piece of Litmus paper on the inside of a jar, and hav- 
ing filled it with Water, place it on the shelf. As the 
Nitrous Gas fills the jar, the paper will acquire a red 
colour. As another test of its being Nitrous Gas, pour 
some Hombergs Pyrophorus into it, which will inflame ; 
or, as a further proof, lift @ jar filled with it, and expose 
it to the air; here, red fumes will indicate that Nitrous Gas 
was contained in the jar. In the formation of this Gas, 
the Nitrogen of the Ammonia combines with some of the 
Oxygen of the Oxide, whilst the rest of the Oxygen with 
the Hydrogen forms Water. 


CCCCLXXIX. 


Muriatic, on Viypro-Cnioric Gas. 


Put an ounce of Muriate of Soda into a tubulated retort 
above a lamp, and pour an ounce of diluted Sulphuric 
Acid over it: the Soda leaves the Muriatic Acid (whieh 
will fly off in a gaseous form) and attaches itself to the 
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Salphuric Acid, forming Sulphate of Soda. The Gas 
may be received ina jar, over Mercury 


CCCCLXXX. 
Eucnnorine, or Proroxtpk oF CHLORINE. 

Pour one ounce of Muriatic Acid, diluted with an ounc 
of distilled Water, over one ounce of Chlorate of Potass 
ina retort placed overa lamp. the heat of which is rather 
eentle. Receive the Gas which ascends, over Mercury. 
This Gas has a ycllowish green appearance. 

COCOLNNNT. 
Srepritrovs cio Gas. 

Pour two ounces of Sulphurie Acid over an ounce of 
“opper Filings ina eloss retort, and place the retert ona 
rine overadamp: when ebullition (thats, the acton of 
the acid on) the metal) commences, plunge the beak 


under a bell-glass standing moa mercarial pneuniatic 
trough. OA Gas. whieh ow othe Salphurous acid, will 


ascend, cud displacing Uhe Mercury, will till the lass. 
CLAUXXIT. 


AmMMoNTACAL GaAs. 


This Gas is generally produced from animal matters, 
and by its readiness to cam bine with Carbouie Acid, we 
are cuabled to possess it inatangible, or concrete torm as 
Carbonate of Ammonia, Che folluwing methods of pre- 
paring Amimoniacal Gas, syuthetieally, will be toand 
amusing and satisfactory, imsomuch as they thus prove 
the composition of this Gas, which by analysis had before 
been accounted a compound of Nitrogen and Tydrogen. 

Put some eranulated tin into a tea-cup, and pour over 
ita little strong Nitrie Acid, so as to do little more than to 
moisten it. The metal will be acted on by the acid, 
and red fumes of Nitrous Gas will arise : when this action 
has ceased, pour intu the cup a little of the solution of pure 
Potass. A very pungent vapour or gas will now arise, 
which from its odour may be known to be Ammonia. 


Observations. Were we must be assured thatthe Ammonia is 
synthetically produced by the decou. osiou of the substances 
employed ; for weoare aware that Amimonta self dit cot 
euter inte the composiicu. Ammonia berg composed of Neto, « 


S 
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and hrdrosen, we must account for ifs formation by the evolution 
oy these cases da such propartion as to farm ai dn the first 
icstanes, bowever, the amvaonte js not perceptible hy is odour, 
because at the instant of Hs formation, itis attacked by seve of 


theatre acidvand thus nitrate ofammonais combined with oxde, 

or pitnte of tin, The addition of solution of potass, however, 

he condaping with the nitric nerd, Inberates Gre arimania fear its 
formant state, and consequently its odour rs exhaled, 


CCOCCOLNN NYY. 


Proprctionx OF ANIMON) \ BY THE DECOMPOSITION oF 
Woatirre ry Tnon Fippxcs, us an AtToUOSPHERE OF 
NITROGEN GrAS. 

Prenare a jaref Nitrogen Gas. by tihng it jaa Mer 
curial apparatus, and momerse init quickdy asmall vessel 
of any kind contaming some moistened Prom tlires. 
Leovegtan this state until the Pron de rusted or ox dated 
by decomposmon of the Water, When this takes place, 
moon tie gars an Sammeniedh samedi with be perceived, 

rr ee oe Pao thos ONS parte atl ules bers eootederse . woot the 

CM cee ed Tha MWirter. os tipo te Peecrcen gies tye conihase waito 

at Battie or daa Che Sal, 

(fee LANL, 

PiryoakaTion oF 4 Sereron orp AMMoONDA IN Wor. 
Via: ER aA ttl at distilled Water over G cree. o 8 

probe cctetnedd | alte, th) «f farce Sbede pins OTK if Cfaes 

eee ihe caus roel sti beter adel 22 ote of Vino ag 

OV: cabot its ands af odaebiacce Water, Shake threw tate 

tecether, ane whet ata cold proses He throteh a dlter. 

Pour the softatiot inte a vl, msoretort. and cistil hy a omand 

heat anti Ds or 4 OV ounces five come over date the ree 

cavers Preserve this Liquid ta well-stoppered) bottles. 

Cieerrudions,  dhebe Uae tammatie acid, bay aneaas af beat. deaves 
Chee aistliaetda fee udete wats the dame 0 the cstredga as Coumse- 
idee deGiN vested tiine cf 
: cenaiys wfbtieoiia Mes be yoecured by putteng Poetic of 
ce ] 


Piedso tise Senda dagda tel cededdesectatie ah ds wetness al pulierrscd 


t P . ' 
Wbesteachkeal fyigse dates ee Peder l aiaeve a jaiipe, wad Peeve Md Ube 
tielcurial rain Uslact tia id p prea taniaes, vd iti telacebede rs, 


( A eee Lek, 
Notgsots Osipe Gas. 


Put some Crystals of Nitrate ef Anuionia into repent, 
and CX pore them toa Leatoi about 0G. Atle some ad 
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he Gas which comes over tirst, to escape ; and then im- 

merse the beak of the retort under a jar on the shelf of a 
Pneumatic trough. The jar will speedily be filled with 
Nitrous Oxide Gas : 1 should be well washed before use. 
This Gas is sweet to the taste, and possesses very peculiar 
properties, 


COCCLAXNVE, 
AnsorPTion of Nirnocs Oxipe Gas By Water. 


Fill ajar with Nitrous Oxide Gas, and having taken it 
from the shelf on a saucer. yh ree oitina de ep hason cone 
taiine Water thet dros been beled: toe Xpe Vthe cominon 
Air. Cover the bason with a ecoth, fo orevent, as muchas 
possthle, the accoss of the athiosnhiere and tet the whofe 
remann in this state far sane coe Very soon the Water 
will be risen in the jare-a prod? ahat the Gas has beet 
absorbed. Tt is very remirikabio. Ghataf the jar be nos 
carefully reniosed, aud itn contents poure al inte a resort 
aud if the retort be purovera lainp, this Gas thay be reeos 
vered inthe usuad was ever Water “This isa proot, thyea 
thoueh Gewes Mss he “intimately, they are uci chenucally 
conbeped with Woten When W ater absorbs much ot 
this Gaus, itis @ test of its purity. 


4 eExNASN IG. 
ARTIFICIAL Fou MATION OF ATMOSPHERIC srr. 


Mark two barge tas. ee atieho ao manner thar wher 
they are turied upride TOW, Ge Wp per Com partite tits 
(in ‘that position) shart be qatar Zeal 1 the Whicie epee ey 
uf each jar: SUP pos ct thaateuede gy Po contains 200 ottecs 
of Wiater, Pour Out one -Hibthothat is. bo otnees, tate a: byte 
duated oliass ; thea cork the jars and turn thei _ eae 
downs now, mark onthe side of the qats how far the 
Witter tia descended. ‘thas nuatrk uaay be made weth 
Indian ink or any water colour. Fill avai both ne 

with Water, and pl. tee them over ashelfi foto cach let 
pure Oxyeen Gas pass from a retort, until the Water 
fills tothe mark: uow wathdraw the retort and apply 
another from which Nithoweu Gsus instias. Fill the ce- 
Mine four-titths of each por wath thos fatter Gass when 
they dle full, thist ls, Wires al the Waier ame apodlecd, Cota 
(hem uader Wader, ond wethdiaw then trom the adelf. 
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Inte one of the jars put an ammal, such as a mouse, and 
inte the other alighted taper: cork them both. The 
animal will Jive, and the taper wi burn as dong as either 
of these weald do by being immersed in corked Jars of 
commen atmospheric air, of the same capacity. These are 
yroots by svothesis that Atmospheric Air is composed of 
four-fifths af Nitrowen, and one-fifth of Onveen Gas: ter 
this experiment demonstrates that: these proportions are 
equally capable of supporting hte and combustion, and 
for the same length of time. as Atmosphene Airs and 
that consequently. in the grand laboratory of nature. these 
are the proportions used orn the fermation of that 
Aw.—T he cenerally reeenved proportions of the consti- 
tucuts of commen Air, are 22 of Oxveen, to 78 of Nitro- 
gen Gas, which are almost as one-titth to four-fifths, 

Obserrations,  Besices these gases, Wt lias been ascertaned that 
Others are eceustoned ly combined: werk t. 

MD Tode Saussure has determined. by experiment, the relasive 
proportion of carbamie aed ip the atesosphere daring sutmimer 
and winter. His anethod was. to nll hire plass globe wath the 
eat te be eNa@mined. and te pul ante at a qiucadiy af bartes 
Watt), Phe carbone oeid the sar was determined bey the aan 
tis ef curleotmate of dratvtes formiea Pie watete rn POhtaemt ge ostrees 
QO! oudp tte Neobudtee cisver a dive cuth ad 4.74 puapts al eae aad sie 
In stmimer the seme nugibea of measures gave FES paste. 


(ce CUnayY Jd. 


AB-OKPTION OF AIR AND OTHER Gasts wy Citaneoar, 

Ht three or four pieces of vervediry Charcoal ore pot 
under a sinall bell-gliass which i placed over Mereurvs it 
will, if deft undisturbed, absorl all the Ate o above the 
Mercury : this will be very esident by the ascension of 
the Mercury inthe ghiss.  Butat a few drops of Wates 
are introduced into the glass through a beut tube, this 
Vitter bere specifically lihter, will asceud to the top at 
the Mercury and be absorbed by the Charcoal: at the 
Kame tine. the Aurwallbbe set oat liberty. ‘This will be 
ween by the sinking ot the Mereury mothe bell-ahass, 
whieh of course could pot take ploce if some fund did 
bot press it downwards, ‘This fluid, by the id) of other 
éxperivents, may easily be proved to be common atinos- 


pheric Aur. 
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ceptible. The gases are supposed to be condensed in its: cells. 
Even water is said to have been formed in pieces of charcoal by 
the combination ot oxygen aad hydrogen gases. 


CCCOLNNNIN, 
ScLPHURETTED I[yprockyn Gas. 


Put 2 ounee of Salphuret of Tron into a tubalated 
retort, and pour over it an ounce of diluted) Sulphuric 
Acid. The Sulphuric Acid. in attacking the tron, will 
receive the assistance of the Oxveen of the Water by 
whieh ait) was difated) tn oxidising the Metal before at is 
converted into Sulphate of Tron. The Ebsdrogen of he 
Voter will thus be tree to conbine winhuelin Sulplieer, 
The Sulphoretted Elydrogen may be received in the coun 
moo way iho a Preaumatie ap paratus, opogm oa bbaddeer 

tek ed to the beak of a retort. 


Co rvations, ‘The following is ML Gay Lussaec’s method of 
preparing sulphurctted: hvdrogen sas. 

‘The way Dobtain this gas is, to iin two parts of iron tiltsics 
wee oon) Of flowers of sulphur, then te put at gote a mvattiors wrtt 
assuch water as willeive tithe consistence) of soup, and bear whe 
Veseed, to promote the anion of the sufphan cad gron, whieh soca 
shows oatsedf by a arab tisene cement et beat and ae tanck 
eatunie spreedins thie Maoh the whtole mass. Phen. sulphuste aod 


vigteterd wath forts lism tts weodtame ed Wale, Vibseiie : 


‘AG? . thye- sata 


sloine tteed favadrass cus Wally peecardy cas ceaage bs sapeddity as booty sn 


ir tibet Haver statped reae'g. the reap edge siecvet cal lac Neve: Lae 


yet poured 
dic pore tise wats bs dvs fis: oblataed.”? 


ee euede, 


Terni cGNaTioN oF Waren ony Stuertietrrev Jy. 
DHROOEN Cras. 


Put some Sulphuret cf Trou into a tubulated retort, 
sod connect towilh a receiver aud Woolte’s bottles con. 
trmme distilled Water (see Phate 4) pour diluted Sal- 
phar Acid ante the retort Phe aed will form wath 
the fron, Sulphate of fron. and the Sulphure tied Hycteo- 
wen wall the set tree to tee aborted ny the VW ater an thee 
battle s.  The Water will absorb about three dames is own 
bath of this (, im, atusal Ww lt pase ss its dis: wreeab le: she jf. 
The Perroweaie, and other Waters, are uatural con, 
pounds of this kind, 


OLservaton. Water iia be inpecrnated ia the ssame was, by 
puunuy dituted murtatie acid over sadpdauret of putiss, ab sabe, 
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ccccxecl. 
Hypro-Zixcic Gas. 


Pour diluted Sulphuric Acid over some broken Zine 
‘py aretort; place the beak under a Pneumatic shelf, and 
receive the Gas which’ comes over, in jars. Here the 
Sulphuric Acid, in its action upon the Zinc, receives the 
aid of the Oxygen of the Water, by which the Metal is 
oxidised previous to its solution. The Hydrogen in con- 
sequence is set free; but before it leaves the retort, it 
combines with a portion of the Zine in very minute parti- 
cles; by which means it is converted into Hydro-zincic 
Gas. 

CCCCXCII. 
ARSENIATED Hyproeen Gas 


Put 4drams of Zinc Filings into a small retort with, 
2 drams of Filings of Arsenic; and pour over them 1 
ounce of diluted Sulphuric Acid: if the beak be put 
under a bell-glass on the Pneumatic shelf, Arseniated 
Hydrogen Gas will ascend and displace the Water. Here 
the acid, in acting upon the Zc, decomposes the Water 
used as a diluent; the Oxygen of which oxidises the 
Metal, whilst the Hydrogen is set free to unite with the 
Arsenic. This Gas burns wita a very delicate bright 
flame. 

ececx¢e!). 
CarBurnETTED Hyprocren Gas. 


Put some pieces of fresh made Charcoal into an earthen 
tube, and pass it through © furnace, as in Plate 11, in the 
same manner as for the production of Hydregen Gas. 
Attach a retort containiug Water, place a lamp under- 
neath, and let it boil. To the other end of the tube attach 
» bent glass one connected with a bell-glass over Water. 
The steam of the Water will be decomposed in its passage 
by the Charcoal, and the Hydrogen combining with some 
of the Carbon, will form Carburetted Hydrogen Gas. 

Observatwns. Here it is tu be observed, that as the Gas in 
question may be combined with, or adulterated by carbonic acid 
gus, the water in the receiver should be saturated with uewly 
burnt lime, to absurl it. This absorption will cause a milky 
ss Sieg being @ precipitate of carbonate ef lime. 

he analogy existing betwecn this gas and that produced from 
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coal by dry distillation, bas often been the meaus of confounding the 
propertics of each. Coal gas is in fact aco-apound of s veral inflam. 
mable cases, and is never (as cootalned ta the pubits wasemetors 
for lighting the streets, &c.) in that state of purity, which woul! 
warrant us to conclude it to be carburetted Iydragee. Teas sotr- 
rally termed so, however, because the latter gas is predominsaat 
in the gascous mixture produced from coal. Mr. Accum thus 
distinguishes between the several varieties of coal gas. 

“ T have never met with any coal gas, consisting of pure earhu- 
rettcd hydrogen. Yt has always proved, in the cases where | had 
an opportunity of examining it, a mixture of carburetted hydro- 
gen, carbonic oxide, and hydrogen gas, the propurtions of which 
vary according to the nature of the coal and of the process. 
When the heat is applicd suddenly, and when it amounts to a 
good red heat, the proportion of carburetted hydrogen is geeatest, 
and when the heat is low, the poruon of pure hydrogeu ts 
ereatest. Oletiant gas and sulphuretted hydrogen are probably 
likewise present, though in small and variable quantity. There 
is another circumstance connected with this gas, which has not 
hitherto been noticed, but which must have some influence upon 
tie light which it yields. Coal yas has always the very same smell 
as the oil or naphtha which coal yields when distilled ; therefore, 
it obviously contains a certain portion of naphtha mixed with it, 
in the state of vapour. When naphtha is put in contact with a 
quantity of common air, or indeed of any gas whatever, 
a portion of it mixes with the gas, in the state of vapour, and 
communicates to it the peculiar smell by which it is distinguished. 
@as thus contaminated by the vapour of naphtha is not easily 
purified. It may be allowed to remain in contact with water, or 
even passed through water, without losing any of the naphtha 
vapour, Phe quantity of this vapour contimed ino coal gas 
depends upon the temperature of the naphtha and gas, when 
plaved in contact. At the temperature of o0° the bulk of air, when 
placed in contact with naphtha, is increased 3 per cent. TE tind 
that the specific gravity of vapour of naphtha is 2.26, that of eom- 
mon air being 1.00. From this, it will not be ditieult to determine 
the quantity of naphtha with which coal gas is usually coutami- 
nated, Que volume of vapour of uaplitha, tor complete combus- 
tion, requires rather more than 2-4 volumes, but uot quite so much 
vs 2.5 volumes of oxygen gas. As carburetted hydrogen gas, car- 
bonic oxide, hydrogen, aud oletiaut gases, are all destitute af 
smell, and as coal gas has always a strong smell of naphtha from 
which it cannot be, or at least has never yet been deprived, I 
conceive that the presence of the vapour of naphtha in it will not 
admit of a doubt.” 

Dr. Thomson has discovered a new compound tntlaninable gas, 
and bas called it, from the nature of its constitution, Aydro guretted 
carbume oxide. Its specific gravity is .913, that of common air 
beiag 1. lt is nutabsorbed vor altered by water. de burns with 
a deep blue flame, and detunates when mixed with oxygen, and 
fired. It is a compound of oxygen, bydrogen, and carbon; Dr. 
Thomson considers it as being three voluines of carbonic oxide 
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and one volume of hydrogen, condensed by chemical combination, 
into three volumes. 


OBSERVATIONS ON THE PropvucTION OF CoAL Gas. 


The mode of lighting streets, houses, &c. with gas from coal, is 
an invention of the nineteenth century. We all remember the | 
dismal] appearance of our most public strects previous to the year 
1810; before that time, the light affurded by the street lamps. 
hardly enabled the passenger to distinguish a watchman from a 
thief, or the pavement from the getter. The case is now different, 
for the gas-lamps afford a light little inferior to day-light, and 
the streets are consequently divested of many terrors and disa- 
xreeables, formerly borne with, because they were inevitable. 

The gas with which these lamps are supplied, is not gencrated 
on the spot, but in many cases, at a very great distance. For 
the supply of several districts in London and other towns, the 
gusometer and other apparatus for producing, and purifving gas 
from coals, are sitaated in some convcnicnt place, from) whence 
the gas is conveyed in metallic pipes to the lamps where it is 
destined to undergo combustion. 

Plate 16 exhibits an apparatus for the preparation of gas froin 
coal. In this case only one retort is used; but in the larger 
apparatus, used for public accommodation (sce same Plate), five 
retorts arg heated by one fire, and of course save a considerable 
expense of fuel, These retorts are all made of cast iron, and 
are generally of an eliptical shape, as exhibited in the Plate; 
but a recent alteration of shape has taken place in sume gas 
establishments: this consists in using retorts of an oblong 
form, but convex on their under sides. Plate 17 represents the 
inside of a coa)-gas establishment, cunducted on a large scale, in 
Brick-lane, Spitalfields, London. The workmen are in the act of 
raking out the coke from the retorts, and supplying them with 
fresh coals for distillation. 

We shall here describe the mode of preparing gas by the appa- 
ratus exhibited in the Plates referred to. The coals are intro- 
duced into the cast-iron retort or cylinder, which js placed on its 
side in the furnace. The retort is then closed by an air-tight 
metallic plate, which is fastened tu it by bults and nut-screws, 
The lower part of the retort is preserved from the acuun of the 
fire by a larger half cylinder of cast iron, inclosed in briek-work, 
placed at some distance beluw it; by which means, the heat is 
more equally distributed to the pit-coal. 

A cast-iron pipe procceds froin the upper side of this cylinder 
to a cast-iron receiver, which is situated at the bottom of the 
well in which the gasometer rises aud falls ; in this receiver the 
tar and other condensible products are collected, and are ex- 
tracted from time to time, by meaus of a pump aflixed to it. 

From the top of this receiver proceeds anuther iron pipe, which 
reaches to the surface of the water in the well, but which is 
inserted into an air-holder of about 18 inches in diameter, and 
two feet long, made of iron. The lower part of this air-holder 
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is pierced with holes, which serve a double purpuse, first to 
divide the gas into several small streams, and thus to render it 
purer by washing it as it passes through the water ; and secondly, 
it serves as a reservoir of gas, from whence the tar receiver, con- 
necting tubes, and even the retort itself, may be filled with zas 
whenever an absorption takes place, by the retort being cooled, 
or otherwise. The gas is discharged from thts air-holder into 
the gasometer, which is suspended over the well, and rises and 
falls therein, being balanced by two weights passing over pullics. 
This gasometer is made of wrought iron plates, luted in the seams, 
so as to be air-tight, and well painted both within and without ; 
it has an iron pipe made fast in the centre by means of two sets 
of stays, one at the bottom of the gasometer, and the other at 
the top. An upright pipe, fixed in the centre of the well, passes 
up the central pipe of the gasometer when it is depressed in the 
well, The gas is pressed out of the wasometer throuch a row of 
holes at the very top of the central pipe, into that pipe, whence 
it passes into the centre pipe of the well, which is continued 
across the well, and up the side, and trom thence is branched out 
to the Jamps. Each of these lamps will consume about six cubie 
feet of gas in an hour. They are composed of two concentric tubes 
closed at the bottom by an annular plate; the gas is mntroduced 
between them by a stop-cock .n the side, and emitted for com- 
bustion, by a row of holes in the annular plate which connects the 
two tubes at the top. To assist the combustion, the current of 
air that passes through the inner tube, is directed against the 
flame by a button at the end of a wire, whieh slides up and down 
the inner tube; and thus the button can be placed at any re- 
quired distanee from the upper orifice of the tube. ‘This current 
wialso determined trom the flame, by the upper oritice of the 
inper tube being enlarged. A’ glass chimney is also used, which 
Is Supported on an auoular plate, piereed with boles to adinit the 
air to the eXternal surtace of the thane. 

As svon as cual gas came tu be cateusively applicd to the pur- 
poses of street Hluminatiun, and to domestic use as a substitute 
for lamps and candles, it became an object of great importance 
tu the proprieturs and managers of the different: gas works. tu 
ascertain with accuracy, the quanut, of gas expended, in procur- 
tion to the number of jets or burners made use of, 

The essential conditions of any apparatus for this purpose are, 
that the pressure on the gas while passing through the measurer 
Shall at all Gunes be unttorm, and Uiat it shall register truly 
whea that pressure is very small, and when the current of gas is 
very feeble. 

The tirst gas-meter was constructed by Mr. Clegy, and ig) se- 
cured ty the inventor by a patent. Jt consists, essentially, of a 
eylinder, divided inte cells, inelosed and revolving in an ouler 
eyhinder, which as tess thas balf titled with water, The gas enters 
Jisterally through the perturated axle, into that cell of the inwer 
eviinder witch happens to be acarest the surface of the water. 
ft displaces the thud frum this cell, consequcauly destroys the 
equilibrium of the cylinder, and communicates to it a rotatary 
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motion. When the cell, so filled with gas. has made nearly half 
a revoluticn, it comes again in contact with the water, which 
forees the cas out or the cell info the extener evi nder, from 
which it pase s into the conducting pipes. A train of clock-work 
iS placed so as tu register cach revolution of the Interior ey ling 
der; and the cubic contents of this being hnown, of course the 
whole quanuty of gas passing through thie machine in a given 
time. is aseertained, 

te, Malam's cas-mcter is constructed on the same = general 
peactnles, but with such improvements, as induced the Society 
af Aris to confer on him a high honorary reward. 

Vir. Peckston, whe has paid much attention to the production 
ana cousumption of gas for illumination, in bis work on this sub- 
geet. divides coal into three classes. In order to give the reader 
a just ideaol the guialities of cach, we here transcribe his reauatks 
Upow each class, aud subjoin tables drawn up by Mr. Aceum, of 
the quautity of gas in cubic feet which may be produced trou a 


chaldron of cach variety. 


Coals of the first elass.—Such coals as are chicily composed of 
Ditumen. are to be considered as beiouging to the tirst class. 

“This class gives light without difliculty, and burn with a bright 
and yellowish white bhaze during the whole process of combus- 
tion, They do not cake nor require stirring, neither do they 
produce cinders, but are reduced to white ashes. Coals of this 
class are apt to Uurow out splinters wlalst burning ; but that may, 
in a great measure, be obviated by Welling the mi pulor ty their 
being used. At the head of this class is to be placed eann l-coal. 
Thosc of Lancashire, aid such as are obtained on the western 
coast of this island, also belong to it, Tt sometimes occurs in the 
coal-pits of Durham and Northumberland. Mostof the vaneues 
of Scotch coal may alsu be considered as forming part of it, and 
more particularly the spleat, which as an titerior hind of came l- 
coal. 

“ Although this class of coal generally produces cus in consider- 
ble quantity, it is doubtful whether it be worthy of the pas-light 
manufacturer's notice, and particularly in Louden ; for, when it 
1s su bmsitted to distillation, there ds ne product of coke, ws in 
coats of the second class: wud, whatas worse, the pus evolved as 
of so much preater specilie gravity, that uitess the gas-holder be 
worked at iat extremely Liye pressiac. at wail be dughly oeusive 
I the houscs where dtas Compuimed, Ft ois get so canily purited 
asthe gas procured from Bewicke and Crasturs W allscud cual, 
Sd In itso bene heii. 

“some of the varieties Of this class are. Ube Hartievs, Woylain, 
Tantidld Moor, Dighton Main, Cowpors Main, Bivthe, aud Poo- 
tops. OF these, Marthe ves and Wala are wall adapted tut heating 
Betorts the hatter in particular. Tatate hd Muci, though ponerat- 
Bias ia Vers lure aL arses out beat, ds uel oe, dois su very sub- 
Jeet le Clinker. and to desires the Hiale-baurs, as well ap the setusls 
aod drole Work, as to rember at VoTy ubsbt fur Ue pruspuaces of ge- 
HeTAUne Coid can fOr dnaitoctiods. 
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Qne Chaliron of Cube ft. of gan 
“Scotch caunel coal prodgoes cee ree eeeeeeseee es 1G,KOO 
Lancashire Wigan coal-----e es ce tere eee e ners 19,608 
Yorkshire cannel coal (Wakefield)>------+-++ ++ 18,360 
Staffordshire coal, 
First VATIOLY cece ee rece ee eecees eccserccesee OF Ae 
Second variety seeece ccs e ee cee eee e econ eens 10,223 
Thirch vitehety cece ee cece cee cee eee eee eee ents 10,86 
Fourth variety e-e+---- er ccceenscscccesssses§ 9706 
Gloucestershire coal, 
First variety (Forest of Dean, High Delph) «+ 16oR4 
Seeond variety (Low Delph)... ee. cece eee eee PWD 
Third variety (Middle Delphy...-.-eeeee eee ee 12,006 
Neweastle coal, 


First variety (Eartley) «---e-- eee ee eee oe eeee EAD 
Second variety (Cowper's High Wait «+--+ +> 1LO.876 
Tiird variety CTantield Moour)---+--+++- eee e 16.920 
Fourth variety (Pontops) «+--+ meee cece ee ne ee HPT L” 


“ Necond closes of Coals. —Those which contain a less Proportion 
of bitumen, and more charcoal, comprehend the yarieties of the 
second class. 

* Coals of the second class donot burn with so bright a flame 
ws the former. The flaine of these coals is of a svellowish Gnge. 
Miter dying some tine on the fire, they become soft and swell : 
they then cake, and produce tubercles, from whence issue small 
ccts of flame. When coals of this kind are burut in an open 
grite, the passage of the air through them as prevented by the 
top of the tire caking and closely adhering, The consequence 
which follows is this: the lower part of the coal contained in the 
grate is consumed, and leaves a hollow, whence, if the upper 
part were not occasionally broken, the tire would go out. These 
coals produce a smaller proportion of ashes than evals of the 
tust class. ‘They are of a greyish or reddish colour, according 
tou the quality of the carthy parts of which the cual may be con- 
stituted. They produce hard grey conders, which, being burnt 
over again with fresh coals, produce avery strope heat. The 
colour of the flame produced from this class of coal, is not so 
white aud brilliant as that emitted by caunel-ecoal, aud those of 
situilar propertics ; and that portion of it which is yaven out, 
after the bitumen it contains is disengaged, is of a pale blue 
culuur, The gas which tbey produce, dumng this part of the 
process of combustion, is a mixture of oxide uf carboa, hydrogen, 
aud carbunic acid. ‘The coke produecd frou tbs class of cual, 
during the process of generating gas therefrom, when carbonize- 
Won is properly carried on, is well adapted for dowestic and 
Culuary purpuscs; and when such cual is manufactured into 
coke in the ordinary way, it ir calculated ty be used ins the fue 
haces of iron-tuuaders, aud fur other metallurgieal operations. 
Coals of this class are, in the warket, donomiaated strony burning 
codds, The coals which may be uame a under it, are BHewicke aud 
Crastos's Wallecad, Bewiche’s Wallsend, Russcl’'s Wallsend 
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Bell’s Wallsend, Brown’s Wallsend, Wear's Wallsend, Manor 
Wallsend, Wellington Main, Temple Main, Heaton Main, Kil- 
lingworth Main. Headsworth, Hepburn Scam, Hutton Seam, and 
Nesham. Smiths prefer the smaller kind of this class of coals 
before any other. in consequence of its affording the greatest 
heat, the best cinders, and standing a strong blast. Swansea 
coals may be considered as belonging to this class. Some of the 
Varieties contain pyrites, others thin lasers of lime-stone and 
shells: these are found amongst the ashes they aflord as slates 
and stones. When submitted to distillation, a greater heat is 
required than is necessary for decomposing coals of the tirst 
class; but the gas which they afford is easily purified, and is ge- 
nerally better adapted for use thar that obtained trom coals of the 
first class, The agneous fuid whieh passes over, during the pro- 
cess, contiuns sulphate. carbonate. and hydrosulphuret of ammo- 
nia. When coals of this kind are mixed with those of the first 
¢lass, in the proportion of two-thirds of the former with one: third 
of the latter, an excellent fuel is thereby formed : and if, im make 
Ing the mixture, the proportion of coals of the first class be 
increased, the fuel will be mere casily managed, and will burn 
with greater cheerfuiuess ; but then its durability will decrease in 
ew hke proportion. 

One Chakdran cuntauis Cubu of Gas, 

Newcastle coal, 
First variety (Russell's Wallsendis.s-seeee- ++ 16,876 
Second variety (Bewick and Craister’s Walls- 


end) ae See ee er et ee a eee er sececceee DONO 
Third variety (Heaton Mains «++... ste sees © WONT 
Fourth variety (hillingsworth Mitin)-seeee scene LOTL 
Fifth variety (Benton Main) -----. coveceeces PASLL 
Sisth variety (Brown's Wallsendj ss... +: coe FOAM) 
Seventh variety (Manor Mainy s+-+-eeee eee ee VAN 
Eighth variety ( Blevih)-.-- eee eee rarer ae BURT 2) 


Ninth varicty (Burdon Main) o--+eeeeee eee ee ESCO 
Tenth varicty (Wear's Wallscud) «...e.e.eee+ ALE 
Eleventh variety (Eden Maincss. sees eee e eee es Y.G4 md 
Twelfth variety (Primrose Mui) sseceeeeeeee DUES 


Thard class of Coals.—The third class are such as contain very 
little bitumen, but are chiefly culnposed of charcoal, chemically 
combined with different earths. 

Coals of this class require a very high temperature to. bring 
them into ignition; they do not burn till wholly ignited , and 
then some of the varicties produce a very weak thame; others 
neither yield flume nor sinvke, and merely produce a red beat 
like that which is generated by charcoal, when uoder conmbustion. 
They contain a verv considerable portion of chareoal, they pro- 
duce only a small qQuanuty Gf ashes, but these ire generally very 
heavy. When distiled in) close vessels, they du mot produce 
much tar; and that portion which is disengaged, comes over il 
# state nearly resembling melted teh. Under that process, icy 
alse vicld a Kaacous fluid composed of pascous oxide of oarboe 
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hydrog n fas, and a considerable portion of sulphuretted hydro- 
gen. Considering the nature of the diflerent varicties of this class 
of coals, it can hardly he expected, that it would be profitable to 
use them for eenerating coal gas. The Kilkenny, Welsh, aud 
Stone coal, are varieties forming this class. 
One Chaldron contains ‘ubic feet of Gas. 
Welch coal, 
First variety, from Tramsaren, near Kidwelly -: 2,116 
Second variety, from the vard vein at the same 
place cee. Lette, ae eee ere Seiesiee TG 
Third variety. from Blenew, near Liandillo «--. Lat6 
Fourth variety. from Rhos, near Ponts Barren- + 1272 
Fitth variety, trom the vale of Gawendrath: +--+: 1,392 
Sixth variety, drome catta eee. tee tee eens ee Oe in) 


Mr. Brande states that the produce of one chaldron of good 
couls, will be, 


af. s. ad. 
Tn coke. VE ehaddrom at le cee ee ee ee eee » PIS VY 
In tar, V2 callons, at Pd cee ce ee ee ee eee eee 7 o 
Ammontaeal liquor, IS valions, at Gd. eee ee “oO 9 O 
Gras, {esc feet, at Ve das do feete..- eres 16 2B 8 


rl 0 0 


By Mr. Clese’s in proveanents in the production of gas, 2,000 
cubre feet are generated fro one chadd:on of Wallsend Cuatls, 
Without the fortiate nm cihetoot tacor ammenicieat leper, being 
1.00 cubte fect more than wos tornierdsy produced.  “Pue coal is 
Intredueed, by oomechaneal process, in strata not oxneeeding halr 
anoinch in thickness. doo this way, the returls are kept at an 
uniform heat. and the coal is completely and rapidly decomposed, 
sO that the whele of the hydroven combines with the charcoal, 
constituting cleuant fas. aud the matter which usually escaped 
In the form of tur and ammonite diaquor is pertcetly decomposed. 
The expense of producing 000 cubic feet of gas in twenty-foar 
hours on the old plan is3,3847/, upon the new plan 1, )236 ; and the 
expense of prodacing an equil quantity of light from ob baad. 

It the tar whieh ds obtained from othe distilation of coal for 
gas-lisht be made into a paste with saw-dust, and put into the 
retort, at will vield gas in greater abundance than the best coal, 
aad of an excellent quality. 

Messes. Taylor and Martineau are in the habit of constructing 
Qpparatus for the production of gas tor illuminauon trom oil. A 
very handsome and convenient apparatus of this surt has been 
¢reeted in the laboratory of the Apothecaries’ Company, Black- 
friars, Loader. 

For the puritication of coal gas from sulphur and other sub- 
Stances by which atois apt to beeome contamtuated, various 
Methods bave been toed and adopted. All these methods depead 
upon the athnity: whieh exisis between the sulphur, Ac. apd 
theee substances used ia the parucation. Lhe first ot these ur 
Vealions which we shall nutice. 1s that uf Mi. Palme, 
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“The gas (says Mr. P.) may be made by any of the usual 
processes, and is to be conveyed in pipes to a condensor ur refri- 
geratory, to deprive it of its tar, ammoniacal liquor, and conden- 
able ingredients. From thence it is to be couveyed to one of 
iny purifiers, which consists of a vessel of ANY form, and mede of 
enst iron, or anv other material which will stand the actiaa af 
heat. This puritier is to be kept moderately red diet write in 
actinn ; to accomplish which, it] may be setoin the same furnace 
as the retorts, or heated by ao separate fire cwhich will be 
governed by the nature and extent of the concern), s.. as to be 
visitdy red by day-leht. It must be understood thet bimenten 
this temperature as being sufficient, although a higher ene wall 
not be detrimental to the process, but will destroy tie pauls ins 
vesscl more rapidly. 

© This puritving vessel is to he nearly filled with the Gagments 
or refuse clippings of sheet iron, tinned irom pletos. or ary axe 
ofiron at aomumnum of oxidation, such as commen clay or aril 
laceous iron ore, or finery cinders, ar bdach oxide of dros; and, 
when so tiled and heated. the gas must pass throu af Phas 
will cfleet a partial decomposition of the sulphurcited dt dreceny, 
to conrplete which Pomust pass tuto a box or cistern of cold 
water “Phe pipe which canvers the ges ointa tae box or ester, 
phoma just dipante the wates. aid a pape atthe tenet the er tern 
must communicate with the casometer, inte whieh the gas wall 
flow perfectly) pure. and ean then be distributed: and burnt as 
usual, The operation of this method of purdieation must) be 
obvious te these who are acquainted with chemistry: for at wall 
be readily observed. tint the sulphuretted hydrowen contained ba 
the cas Wil be decomposed, by the action of heat and the sub- 
stapces used, inte hydrogen aud sulphuric acid, whilst, at Ga 
game tine, no sulphuruus acid gas cam escape the ascuts: tu 
which the crude pas Is exposed, 

* Whenever it is ascertained. by smell or chemical tests, that the 
gus does not come over campletely puritied, it will dete:uine, Cat 
the contents of the puriticr are saturated, and the pas must Hien 
be turned off by au arrangement of cucks of valves to another 
purifier, situilar, 1 CVOEry respect, ty the one described . obsery- 
luz, that when one of the purifiers is thrown out of aetiono it need 
HOt have its contents removed, but increly exposed tu the action 
Of the atmosphere by the removal ot ats cuvers , and as its stl 
Kept ted-diot at wall) before the putiter pust maimed because» saiu- 
bated. be avalon competent to pugiiy the was. hie parther shud 
note worked louser at Gue tine Chau from sia to twelve duu 
each, whied lime inust be poverued by the quanticy Gf gas passed 
Uirougi them. This inethed of proceeding must ve mvariably 
observed with cach puritien Woriag them alteravtely auul it) is 
ascertamied that the metallic gon ds rendered useless . it witieh 
case the puriher must be dischiaged of mts cideuts, aint filled 
with dresh, 

“The pipes conuccted with the puhers forthe Gola sss Ge bse 
Charge of the gas should hac an dnanediate fall, se ia te prevent 
the condcnsible products fron re iininy baok aut. ti purshers ; 
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for this would destroy the play of chemical affinities between the 
silphuretted hydrosen and the metallic iron, by covering its sur- 
face with a carbonsaccous erust. 

The next methed of purifying is, by using fresh burnt earths to 
combine with the sulphur. Tt was invented by Mr. Haddock, 

In the first place, he charges the retort with a qnantity of pit- 
coal proportionate: to the size thereof, and then adds thereto one- 
eighth part, fy weisht, of well burnt fresh lime, baryta, strontia, 
organy other alkaline carth or substance, having a strony affinity 
for sulphur, such substance being tirst perfectly freed from car- 
bonte acid, but he prefers hme, as hetng the cheapest, and, in hrs 
opinion, best adapted fo the purpose. Hie next causes the pro- 
ducts emitted from the retort to pass through a red-hot cylinder, 
or other shaped vessel. tilled with well burnt fresh lime, free from 
catbonie acid, or with any other substance or substances tree 
from carbonie actd, oxveen, ammonia, or sulphur, and not pose 
sessing the property of giving an injurtous quality to carburetted 
hverowen was. Pe introduces such lime, or other substance or 
substances, te check the too rapid progress of the volatile ingre- 
dients emitted from the retort, in order that any vet undccom- 
posed petroleum may be converted into carburetted hydrogen. 

The red-hot cvlinder, or other zhaped vesset, must) be imme- 
diately conneeted with the retort, so as to prevent, as much as 
possible, the condensation of any petroleum. He then causes 
the yas to be passed through a washer of water, acidulated with 
sSulphurie acid, or anys acidulated water capable of tining anuno- 
nia; and he afterwards conthiues the process Ino the manner 
hitherto im practices, 

The last method we shall mention is that of Mr. Gratton, He 
SUVs i-- 

"The material to be applied for the purpose of taking up the 
sulphuretted hydrogen and carbomie acid gases, is a compound 
of ime with potoor poarch ashes and charcoal or coke. whieh os 
fortued by pouring ao strony diopreguated solution of pot. or 
pearl ashes in water upou cec]ently barat and unslacked func, the 
quantity of the soluuion required being so much as will siack the 
lime, or cause itty fall toe powder. This done, add dry pot or 
pearlashes about one-Gith of the whole weilstt of the time, and 
alsu about one-fourth of the charcoal or coke broken inte small 
pices, the whale to be perfectly mined tugether, winch composi- 
lion is tu form the absorbent or puruving stratui. 

~ The purifying verscl is divided into several upper and lower 
colupartuents, the gas berg tatended tu piss trom one to another 
through the stratum of prepared lime as above counpounded, 
This is spread upon a wite guuze web, cxteaded horizontally 
through the middle of the vessel. The gas trum the retorts pass- 
ins through the main ts introduced into the purifying vessel at 
ene cad, when having filled the first lower compartment, it rises 
through the stratum of lime, Se. extended over it inte the upper 
compartinent, having undergoue an uperation similar to tiltering ; 
by which « chemical union takes pluce between the stacked lime 
and the impure parts of the pas. From the upper compartmens 
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of the gas descends again through the stratum of lime into the 
second lower compartment, and from thence rises again through 
the purifying stratum into the second upper compartment, and so 
on; ascending and descending through strata of lime until it 
reaches the last chamber, having, by this operation, become puri- 
fied, whence by a pipe it is conveyed into the gas-holder. 

“ The apparatus above alluded to, consists of a long box, hav- 
ing several partitions ; and at each end of the box on the outside, 
is attached a cylindrical roller, over which is extended an endless 
weh, or band, made of wire gauze : this endless web lies upon, and 
covers the top of the box Jengthwise, passing under it; and upon 
its upper side over the box is distributed the layer or stratum 
of the above purifying compound. 

‘* This apparatus is inclosed within another box or case, in the 
upper part of which several sliders are placed, which shut down 
close upon the wire gauze, at parts intervening between the par- 
titions of the box below; forming the upper compartments above 
alluded to: between this and the lower compartments, the stra- 
tum or Jayer of lime, &c. is extended upon the wire gauze. 

* There are also roller brushes under the wire gauze web, to 
cleanse it from any coagulated portions of the line which may 
possibly adhere after the saturated stratum has been removed.” 


CCCCKXC1V. 
PruospHURETTED Hypnrocen Gas. 


Put into a small retort half a dram of Phosphorus 
in small pieces, and a dram of Zinc Filings. Pour over 
these, 3 drams of Sulphurie Acid diluted with 6 dratus 
of Water. Put the beak of the retort under a bell-glass 
in a Pneumatic trough: Phosphuretted Hydrogen Gas 
ascending will displace the Water, and fill the glass. Se- 
veral classes may be filled from this quantity: one of 
these glasses should have a stop-cock. by which bladders 
may be filled, or by which it may be allowed to issue for 
combustion in Atmospheric air. In this experiment, the 
Zinc and Acid decompose the water, whose Hydrogen 
being set free, combines with the Phosphorus, and both 
are evolved in the gaseous form. 


Observatwns. 'The preparation of this gas may be varied by putting 
5 grains of phosphorus, cut small, and 10 grains of zinc tilings 
into a wine-glass, and by pouring over them balf a dram of sul- 
pluric acid diluted by a dram of water. Globules of phospbo- 
retted hydrogen gas will ascend to the surface, and will inflame 
&8 soun aS they come in contact with the alr. 

This experiment way be varied by holdiug the beak of the r.é- 
ina perpendicular position, and allowing the gus tu a 
combine with the atmospheric air. In doing this, a 
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stream of fire will be seen to issue from the liquid below. This 
is an interesting oxperiment. To prevent inconvenence, the 
retort may be placed in a basin, in an upright position, and the 
ingredients may thus be poured in, 
A still further variation in the mode of combination between 
phosphorus and hydrogen, is as follows :— _ 
_ Prepare a jar of hydrogen gas over mercury, by the decomposi- 
tion of water by sulphuric acid and iron filings. Pass two or 
three small bits of phosphorus up through the mercury, that they 
may remain in contact with the hydrogen gas. In the course of 
ten or twelve hours the combination will be complete. 


CCCCXCV. 
SiticatEp Fivoric Gas. 


Pulverise an ounce of Fluate of Lime (Fluor Spar), and 
half an ounce of Glass; put these into an earthen or 
glass retort, and pour over them an ounce of Sulphuric 
Acid: receive the Gas in glass jars over Mercury.— Water 
absorbs so much of this Gas, that it can hardly be col- 
lected over it—This Gas heing already saturated with 
Silex from the powdered Glass, has no action on any 
glass vessels which may receive it, so that it may be kept 
m them for any length of time. 


C°CCXCVI. 
Fivo-Boric Gas. 


Pat into a tubulated retort 4 drams of pulverised Fluate 
of Lime. 2 drams of dry Boracic Acid, and 3 ounces of 
Sulphuric Acid; give them a tolerable heat: the Gas 
which comes over will be the Fluo-Boric, which does not 
act upon Glass, and may be condensed (as it is remark- 
ably absurbable by Water) in the receiver, containing a 
few ounces of Water at the bottom, and surrounded by 
pounded Ice, or a freezing mixture: if the Water has 
absorbed sufficient, the whole will be of an oily con- 
sistence like Sulphuric Acid, It may be preserved in a 
stopped bottle. In the formation of this substance, the 
Sulpnurie Acid separates the Lime from its combination, 
forming Sulphate of Lime: the two Acids accordiugly- 
combine together, and are driven off by the heat in a 
atate of Gas, 
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CHAPTER XI. 


KN PLRIMENTS ON RESPIRATION. 


cccecxevn. 
CHLORINE Gas 
Does not support Animal Life. 

Place a mouse or othcr small animal, under a jar of 
Chlorine gas; or drop it into one from the aperture at the 
top of a jar filled with it. The animal will instantly expire.* 

cccexev ITI. 
HyDkoGEN Gas 
Does not support Animal Life. 

Immerse a mouse or small bird ina jar of Hydrogen gas ; 
the animal will instantly die from suffocation, and the want 
of its regular respirable nourishment. 


Observation. It has been found, that if a person speaks immediately 
after breathing hydrogen gas, his voice for a few moments suffers a 
change, but this soou goes off. 


CCCCXCIX. 
NiTROGEN Gas 
Does not support Animal Life. 

If a mouse or sparrow be dropped into a jar of Nitrogen 
gas, it will fall down exhausted, and gasping for breath :— 
extinction of life will immediately follow. 

D. 
Nitrous Oxipe Gas 
Does not long support Animal Life. 


Prepare a jar of this gas, and immerse in it a mouse or 
other small animal ; at first it will appear lively, but after- 
wards very uneasy and languishing, and life will quickly be- 


come extinct. 








<P: a LES epee 





It is hoped that some of the following experiments will not: ree 
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of. | 
: ae F ¥ fpohee eho. t. 4 
Destruction of ANIMAL Lig bY SutPmuRovs Acip Gas. 


If a mouse or other small animal be immersed in a jar of 
Sulphurous Acid Gas, it reggatsctig sag ae There are few 

ses more deleterious to animal life than this, and too 
much care cannot be taken not to breathe an sphe' 
charged with it even in a small degree. 


Observations. When the smell of sulphur prevails in a room from the 
burning of pyrites (sulphuret of iron), coke, &c.; this is nothing less 
than the sulpbur combined with the oxygen of the atmosphere, formin 
sulpbirous acid In such cases, it is proper to open the door an 
windows, or to leave the room. A burnin palpate match emits sul- 
phurous acid gas ; and if by accident, one of these be held under the nose, 
a sense of suffocation will be felt. 


DiI. 
Inastirry or Carsonic Acrp GAs 
To support Animal Existence. 


If a mouse be dropped into a jar containing Carbonic Acid 
gas, it will expire in two or three seconds. In this way But- 
terflies, &c. may be preserved for Cabinets. 


Observations. Carbonic acid gas is the choke-damp of mines. It is 
that gas which escapes during thr fermentation of porter, &c. and men 
who have held their noses to the bung hole of casks whilst thig pro- 
eess has been going on, have been known to fall dead from suffocation, or 
from the paseage of a portion of the gas into the lungs. It is also that 
deleterious gas called charcoal fumes, which, unfortunately, so mauy ate 
tizans and manufacturers are condempad to inhale, by burning charcoal 
in close workshops. Nothing can be more evident than that carbo- 
nic acid gaa will be generated when charcoal is burnt in common air, from 
whence it has a continued supply of oxygen. It is wot the hard wack 
of the manufacturer that his constitutien, at a time when he 
be most robust and healthy ; but the respiration of foul air, with 
scanty and perhaps bad nourishment.. Even within a few weeks, the 
soba ac relate res neo servants in Hertfordshire, rane 
incautiously placed in their bed-room, a large brazier containing ligh 
once haidinae morming fopnd dead in bed ! 1 - pi 
To abviate respiration of carbonic acid gas, if charc 
be used, we would a t; f addition to other methods of vedic 
anf purification of the air, the absorption of this gas by lime water 
aero into ne Poort ae pre in on ‘the ) _ the 
workshop, ime water gbould be daily. ange 1 e jime 
bl Fannie the gas and whether “ carhogate Q rie tt 
ga, ts gravity, sin atmosphere; hence it is gene- 
u bottom of ald walle, ee. fe. and wong fe owe to 
exist in thera, by the extinctjgn of a lighted candle. The Grotto of 
Dogs in Italy, baa its uame frem the practice of putting dogs into it, whe 
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dramediately fall down from syffocation. They are afterwards recovered 
‘by immersion in cold water, and answer the same eel ge forthe grati- 
fton of the next company of visitors. The carbonic aoid gas in this 
cavern will not have the same effect upon man, because from its 
avity it keeps its station at the bottom, reaching no higher than 
the hase 3 the rest being occupied by common air: consequently it will 
have that effect upon the respiration of a dog or other small animal, that 
it cannot have on a human being. | : 


DILI. 
Nitrous Gas 
Does not support Animal Life. 


Confine a mouse or other small animal in a jar of Nitrous 
Gas: life will immediately become extinct. 


DIV. 
ATMOSPHERIC AIR 
Supports Animal Life, only while tt contains Oxygen. 


Immerse a mouse in a jar of Atmospheric Air; it will at 
first give no signs of uneasiness; but as its respiration pro- 
ceeds, and the Oxygen is consumed, (the Atmospheric Air 
in the glass being loaded with Carbonic Acid Gas from 
the lungs ;) the animal will gradually become faint, and if 
kept in 1t much longer, will die. 

Observations. It is well known, from the mutual respiration of plants 
and animals, and from other causes, that the wholesome qualities of the 
atmosphere are kept up by the oxygen and nitrogen, which are its com- 
ponent parts, being in due proportion. Ifthe atmosphere were composed 
of nitrogen alone, no animal (according to the present construction of 
its body) could live in it for an instant. On the contrary, if oxygen ulone 
composed the atmosphere, animals would very shortly die from its effect 
upon the blood, in causing a hurried respiration, and quickening the 
pulse. But by a proper combination of 22 parts of oxygen with 78 of 
nitrogen, the atmosphere is adapted for respiration. 

| Dv. 


Oxycen Gas 
Is the best Supporter of Animal Life. 


Pesci two ae 9 placed on a table; sy ag ep 
xygen e other pure Atmospheric Air. Into each 
of these, ‘let a'mouse be Srrpped. The animal immersed in 
the Oxygen will live four times as long as that in the jar of 
Atmospheric Air. | 
Observation. The cause of this phenomenon is, that as the atmospheric 


air contains nitr gas as wail as ox it cannot answer the purpase 
of respiration sotog as an equal volute pure oxygeu. 


BYR 

Oxrczn Gas 
_ Causes the red Colour of the Blood. . 
Withdraw quickly the cork of a phual Soon Oxygen 
Gas, and pour into it 8 or 4 drams of venous blood ; cork it 
again quickly, and shake the phial. The blood will now 
become of a vermillion hue, and like that drawn from an 
artery. A similar effect will take place if venous blood in 
thrown up by means of a warm syringe intoa jar of Oxygen 
Gas placed over Mercury. These experiments corr 
with the theory of the oxygenation of the blood of animals, by 
decomposition of the Atmospheric Air inhaled by the lungs. 


DVIT, 
FurtHes Proor tHat Oxyvcren Gas 
Causes the red Colour of the Blood. 


Procure some dark coloured blood, and place a deep saucer 

containing it, on water or mercury in a pneumatic trough ; 
and invert a jar over it. Leave the whele undisturbed until 
the surface is perfectly red, from the decomposition of the 
Vinespheric Air in the jar, Now withdraw the cork at the 
top, and immerse a lighted taper; the flame will be verv 
quichly extinguished, owing to the absence of Oxygen, or any 
other supporter of combustion: nothing but Nitrogen and 
Carbome Acid Gas remaimng in the jar. 


Ohservations, Ut instead of atmospheric air, a jar of oxygen gas be 
quickly taverted over the saucer, in a mercurial trough, the vermillion 
hae will be sooner acquired by the bleod, and the loss of oxygen (occas 
sioned by its absorption or decomposition by the blood) will be replaced 
by the asceut of the mercury inthe jar. Tf, on the conteary, acterial 
tou be exposed in a similar way to the action of confined carbonie acid, 
its reab colour will be changed to that of vengus blood (purple). Ie 
would he perhaps worth trying what effect other gases would have on 
arterial blood, by a similar exposure. 

The colour of blood has been generally supposed to depend on iron 
but some experiments by Vauquelin have demonstrated the erroneous 
nature of this opinion, and have proved, that a colouring matter may be 
drawn from the blood, in which the most delicate test cannot discover 
the smallest trace of iron. ‘The blood, according to Vauquelin’s experi- 
ments, is composed of albumen ; fibrine ; colouring matter; and a fat 
aud mild oil, The constant presence of the latter of these, however, in 
the blood of man, requires the autbority of further experinpents, 

Although oxygen seems io Pager tu be absolutely necessary te pre- 
nerve vitality ; t is stated by MM. Biot, that the insects called Blape and 
Tenebrions, may be left in the rarest vacuum that can be made-by an air 
pump, for several days, without appearing to suffer any inconvenience. 
Oxygen yas has beet used with great advantage in cases of suspended 
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.apimation from drowning, &c; aleo for the cure of some nervous dis- 
“orders, &c, There is = apparatus for the administration of this gas, 
- which may in any quantity be mixed with common air, and inhaled by 
the patient. When breathed, the pulse becomes considerably accele- 
rated. ; 

Dr. Siliman’s American Journal of Science contains the following case 
of respiration of oxyget! (as. A young lady, apparensiy ‘in the last 
stages of ecline, and supposed to te affected with hydrothorax, was 
prenounced beyond the reach of ordinary medical aid. At was deter- 
mined to administer oxygen gas. The gt was obtained from nitrate of 
potass (sultpetre), not because it was the best process, but because it 
could be obtained ih the’ ‘plate, ‘and ‘because a common fire would 
Nerve for its extticition. The‘ gis olitiined had, of course, a variable 
mixture of nitroyet or ‘azote, end probably, on au average, might not 
be purer than ‘nearly the reversed proportions of the atmosphere; tbat 
is, seventy to eighty per cent. of oxygen to twenty or thirty of nitrogen: 
atl it is worthy of observation, whether this circumstance might not 
have influenced the result. Contrary to expectation, the gas was skil- 
fully prepared and perseveringly used. From the first, the difficulty 
of breathing, and ‘other oppressive affections, were relieved: the 
zeung ody grew rapidly better; and in a few weeks entircly recovered 
her health. 


DVIII. 
CarBonic Acip GAS EVOLVRD FROM THE LONGS 
In Respiration. 


If a person breathes repeatedly into a phial, or other ves- 
sel containing pure L.ime-water; the clear liquid will become 
quite turbid. This is caused by the enieinouie of the 
eth Lime with the Carbonic Acid proceeding from the 

«ings during cach expiration. ‘The Milky appearance is 
vwing to the insolubility of the Carbonate of Lime. 


Observation, The expiration of carbonic acid gas from the lunge is 
Owls tou peed age which the atmospheric air undcrgvues, whilst 
actings on the blood. The blood returning by the veins from all parts 
of the bodyyis Juaded with carbonaceous matter, and is consequently of 
a purple colour. The oxygen of the common air, combining with the 
carbon, forms carbonic acid, which flies uff, aud from its specitic gru- 
vity cescends towards the earth. ‘The blood is accordingly chauged tu 
avermilhon colour, and is ready for fresh emission by the contractile 
abd of the heart. Meantime, the nitrogen of the common air in- 

sled is set free, and will be exhaled with the carbonic acid gas. ‘The 
pilrozen gas being lighter than cither atmospheric air or carbonic acid 
44s, ascends, whilst the latter descends, thus making room fora fresti 
luspiration of atmospheric air, which enters between the two currents 
of the before mentioned gases. 


D1Xx. 
_Intoxtcatine Errgcrs of Nrrrovs Oxip“ Gas. 


Fill a bladder, having a tube and sto k, with this gas. 
If the mouth be applied to the tuhe & > the evmration of 
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asmuch air from the lungs as possible; end this gaa be reg. 

' peatedly inhaled instead ; acne but yey pleasant ae be 
tion will pervade the whole body: this will be accompanied 
by waa at the chest, and giddiness. The eyes of the 
"ake who has inhaled it, will roll about wildly, and he will 
ve every symptom of intoxication: still this intoxication 
will be different from that produced by ardent spirits. For 
he experimentalist will, as it were, be so much elated, as to 
grve way to all manner of extravagant and violent actiots 
and gestures; stich as running, lea ing, wrestling, boxing, 
dancing, reciting, whooping and holloaing. —. “ 

Observation. It tn rather singular that many have evinced at this 


time, what were their general propensities at others. Same, for in- 


stance, will recite plays, whilst others are ready to knock the 

down. The experiment of inhaling this gas, should be per a. 
gs field, or in a large room, without fursiture, that nething may iu 
pede the extravagant motions of the pro temporg madman. 


DX. 
Errects or Cansonic Oxipe on RaspiRaTION. | 


Professor Higgins of Dublin wishing to compare the effects 
of Carbonic Oxide with those of the Nitrous Oxide, by inspi- 
ration, procured some for that purpuse. Having exhausted 
his lungs of Atmospheric Air, he made three or four deep in- 
spirauons of the yas. The cffects were an inconceivably 
sudden deprivation of sense and volition. He fell supine 
and itor laa on the floor, and continucd in a state of total 
insensibility for nearly half an hour, almost IWeless ; 
eral being nearly extinct. Several medical gentlemen 

ing present, to witness the experiment, vanious means were 
used for his restoration, but without success. At last, the 
introduction of Oxygen Gas by compression into the lungs, 
was suggested. A very rapid return of animation ensued, 
though accompanied by convulsive ayitations, excessive 
headache, and quick irregular pulsation ; and for some ume 
afterwards, total blindness, extreme sickness, and vertigo, 
with alternations of heat and shivering cold, were painfully 
experienced, This state was succeeded by an unconquer- 
able propensity to sleep, which was broken and feverish. 
An emetic of tartarized antimony finally removed those alarm- 
ing symptoms, and the only unpleasaut effects fet on the 
ensumg day, were thuse uccasioued by the fall. In the con- 
fusion, the quantity of gas respired, or the change it under 
Went in the lungs, wis ca aes Andvelthough this 
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ye grieriment is too hasardous for repetition, still itis a proof 
bo nog yy of oxygen gas, which may arise in cases of 
of the efficacy tion proceeding from choke damp, &c. &c. 


&c. Another gentleman had respired the gas a few mi- 
nutes previous to Prof. Higgins, and suffered much from 


the attempt. 
DXi. 


Exriyerion or Lirzs sy Carsuretrep Hrprocen Gas. 

Prepare a jar of Carburetted Hy n Gas, and immerse 
in it a mouse or other small animal: life will immediately 
become extinct. 


CHAPTER XII. 


EXPERIMENTS ON COMBUSTION. 


GENERAL OnsEBVaTIONS 


Com vstion isthe decomposition of a body at an ele 
vated temperature, with the evolution of Light and Heat. Some 
suppose Combustion to be the effect of a certain degree of 
motion of the particles of Combustible bodies ; and that 
Flame is mercly a transparency, or luminosity, vf these parti- 
cles when they are thrown to certain distances with consider- 
able velocity. 

The generally received theory of Combustion is, (consi- 
dering Heat and Light to be bodies in themselves,) that the 
Oxygen Gas of the Atmosphere consists of Oxygen and 
Heat; and the Hydrogen and Carbon of Combustiles, 
(such as Coals, Wood, Oil, and Spirits,) consist of certain 
bases, or radicals, with Light: that, in common cases of 
Combustion, Decomposition of both takes place; the result 
of which is, that the Oxygen, or base of the Gas, combines 
with the base of the combustible, to form an Oxide, or the 
ashes; whilst the Caloric cf the Gas, and the light of the 
combustible, are evolved in the state of flame. 

The latter ‘Theory is considerably strengthened by the 
well-known Chemical Law, that in most cases of Combus- 
tion there must be a Combustible and Supporter of Com- 
bustion present. A Candle, Wood, Coals, ur the combus- 
uble substance, will not burn unless common Air, or some 
other supporter of Combustion be in contact with it. 

The Supporters at present known, are four—Oxygen, 
Chiorine, lodine, and Fluorine. [t is not nec y that 
these should be in a state of purity; for qian coe tenet 
with other substances, they will readily be given out tu the 
burning budy, if their affinity for the latter be greater than 
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for the former. Thus, ncommon Combustion, the affinity (or 
tendency to combine) of the Oxygen of the Atmosphere for 
the heated Hydrogen and Carbon of a Candle, is greater 
than for the Nitrogen with which it formerly existed in 
the state of ‘Atnionthicric Air. There are, however, many 
anomalous causes of Combustion, (as will be seen by some 
Experiments towards the end of the 14th Chapter,) in which 
no acknowledged supporter seems to be present. The act of 
Combustion in these cases, must be induced by some cause of 
4 different nature to that which takes place in common 
Combustion. 

Flame is supposed to be a hollow film, or elliptical bubble, 
filled with volatile matter, the surface of which is formed 
where the vapour unites with the Oxygen of the Atmospherc 
Mr. Porret discovered, that the luminous portion is sur- 
rounded by a Flame, nearly invisible, which produces Heat : 
the blue bottom is caused by a low tempcrature Flame 
being transparent , a long wick mercly intercepts the light 
of the opposite side of a Candle. 

When pure gaseous matter burns, the light is very 
feeble, the density of flame being proportional to the 
quantity of solid Charcoal, first deposited, and afterwards 
burned. The flame of pure Hydrogen is pale blue, and 
emits very little light; but if we throw into it, metallic 
filings, small pieces of Platinum wire, powdered Charcoal, 
or any other solid combustible matter, its light becomes in- 
creased by the ignition of these substances. In the flames 
of Candles, Lamps, and Carburetted Hydrogen Gas, the 
inflammable element is pure Hydrogen; the whiteness and 
intensity of the light being produced by a quantity af ig- 
nited carbonaceous matter, given off by the decomposition 
of the inflammable matter. The form of flame is conical, 
because the greatest heat is in the centre of the infamma- 
ble mixture. In looking stedfastly at flame, the part where 
the combustible matter is volatilized is seen; and it appears 
dark, contrasted with the part in which it begins to burn; 
that is, where it is so mixed with air as to become cx- 

losive. When the wick becomes clogged with Charcoal, 
it couls the flame, and prevents a proper quantity of air 
from mixing with its central part; hence the Charcval 
thrown off from the top of the ‘flame is only red hot, and 
much eeapes cr taaininate ee | e 

phat flame may be extineuished simply by cooling, Sir 
H. Nevy ereiniedasly nes hae amply a Y oil ae eold 
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Platinum wire close to the small flame of a spirit-lamp. It 

p out in consequence of the heat carried off by the wire; 
which will not be the case if the wire be previously heated: or 
to descend to a more common illustration, when we blow out 
a candic, the extinction of the flame is produced by the 
cooling power of the current of air projected into the flame, 
and the hottest flames are least easily blown out. 

Air may be made hot enough to impart a white heat to 
solid bodies, and yet not becoine luminous itself; as may be 
easily shewn, by holding a picce of thin platinum wire over - 
the chimney of an Argand lamp, fed with spirit of wine; or 
even by the common expedient of lighting a piece of paper, 
by exposing it to a current of hot air which rushes out of a 
common lamp-glass, Such being the nature of flame, it is 
further obvious, that, if we coalit by any means, we must 
at the samc time extinguish it ; and this is accordingly done, 
by passing it through the metallic apertures of dng wire- 
gauze, (as inthe case of Sir Humphrey Davy’s Mine Safety- 
Lamp,) or any other substance which has considerable con- 
ducting and radiating powers in regard to heat, or which, in 
other words, is capable of producing a cooling effect. Thus a 
piece of wire-gauze, placed in the centre of the flame of a 
candle, cuts it, as it were, in half,—the upper part bemg ex- 
tinguished by the cooling power of the gauze, while the 
lower part remains luminous, because it is of a temperature 
sufficiently high. 

The following experiments illustrate the various phcno- 
mena of Combustion in Atmospheric air, also the relative 
Combustion of different substances, We deem this order 
necessary, as it is requisite for the student to be acquainted 
with the common cases of Combustion, previous to a know- 
ledge of the same, where the Supporters are in a state of 
purity ; he will thus be more able to appreciate the combus 
tive powers of the pure Supporters. 

DXII. 
A Tarver BURNS INA JaR oF ATMOSPHERIC AIR, 

Only so long as there is Oxygen present to support 

Combustion. 
_ Fasten a taper to a flat piece of wood, and set it f 
ina shallow dish of water: invert over ita glass jar. “The 
Taper will burn for a little time, as when it was uncovered’; 
but the tlame will soon becume fainter, and at last wif be 
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Otservation. A mouse immersed in the jar would instantly die, there 
being oaly hi and carbonic acid gases in it ; all the oxygen having 
been consumed by the combustion. Combustion is kept up in the At- 
mosphere by @ continued supply of Oxygen. ee 


DXIIf. 


~ComBUSTIBILITY OF CAMPHOR. 


Apply a small piece of Camphor to the flame of a candlc; 
it will inflame. Place it in this state on water ma basin. 
Here it will not only float and remain in an inflamed state, 
but will also appear agitated ; and in this state will move to 
and fro on the surface, at the same time emitting a very frag- 
rant smell, 


Observation. If during the agitation of the camphor on the water, a 
drop of oil of peppermint be let fall trom a feather, into the vessel, 
camphor will suddenly ctop, as if urrested by something peculiarly 
attractive in the oil. 

DXiv. 


Cosneustion OF Pnospuorcs. 


Place a piece of Phosphorus, half the size of apea, en the 
side of the fire-grate, or on a warm piece of irom; it will 
soon take fire, burning with a beautiful light blue flame, and 
giving out a whitish vapour, which is Phosphoric Acid, or 
Phosphorus combined with the Oxygen of the Atmosphere. 

Put a piece of Phosphorus, of the size of two peas, mto 
a gallipot more than half filled with water; place the gallipot 
upon the fire, and let it boil. Although Phosphorus 1s 
heavier than water, still by the boiling heat, it will be gra- 
dually converted into vapour, which on ascending to the 
surface will take fire, exhibiting very beautiful phenomena. 

Observation. These phenomena may be accounted for io another way ; 
that is, that the phosphorus, at an elevated temperature, decomposes 
the water, and unites with its hydrogen, forming jhusphuretted hydro- 
gen gas. 

‘ DXV. 
BokoN BURNS IN THE ATMOSPHERE, 

| When heated to GOO’. 

Place a small piece of Boron on a fire-shovel, and give it 
a heat between five and six hundred degrecs. Combustion, 
with a beautiful red light, accompanied by scintillations, will 
he the consequence. . 


Observation. Boracic acid will be formed by the union of this sth. 
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" DXVI. 
_Taon-F1LINGs BURN IN THE FLAME oF A CANDLE. 


Pour Iron-filmgs upon the Flame of a Candle, from a 
sheet of paper, about eight or ten inches above it: as they 
descend in the Flame, they will enter into a very vivid 
scintillating Combustion. 


Ohseroatum. The filings which have undergone this combustion, if 
cxamined, will be found to be in an oxidised state. 


DXVII. 
ARSENIC BUBNS IN THE ATMOSPHERE.. 


Throw two or three pieces of metallic Arsenic into a cru- 
cible made red hot in the fire; at the instant of projection, 
they will inflame with a bluish light, and continue in that 
state until they are totally oxidised. 

Observation. This combustion will be attended by a copious emission 


of white fumes, which have a garlic odour; and the operator should 
keep at a distance from the fire-place, as they possess nozious qualities. 


DXVIIY. 
ComwBUSTIBILITY OF ZINC. 


If Zinc-filings are sprinkled on the flame of a candle, 
they will immediately bien like so much saw-dust. This 
Combustion is very beautiful, for each grain in the course 
of imflammation, scintillates, and assumes a luminous starry 
form. 

Put two or three small pieces of Zinc into a crucible, and 
give ita red heat in aclear fire. <A very hvely and beau- 
uiful Combustion will now take place, trom Combmation 
with the Oxygen of the air; and white fumes will arise trom 
the crucible as it goes on: these fumes are the Oxide of 
Zinc. It is only ata red heat, that Zinc is able to decompose 
the air with any degree of energy. . 

A very pleasing variation will take place, if pieces of 
Zinc are thrown into a red-hot crucible. The metal will 
burn with very great brilliancy. 

If a bar of Zinc be submitted to a heat of 250°, it will 
be rendered malleable. In this state it may be beaten into 
thin leaves, by a flat hammer on an anvil. If one of these 
leaves be presented to the flame of a candle, it will burn 
almost like a sheet of paper. White fumes of Oxide of 
Zinc will be evolved. ey 


255 Co M BUBTION. 


Observation. Vf the different compounds used in making fireworks, 
contain, about one-eighth of zinc-filings, (except where explosions are 
required,) the brilllancy of their combustion will be much increased. 
Such fireworks present a continued stream of vivid scintillations. 


px tx. 
ANTINONY ENTERS INTO COMBUSTION AT A 
White Heat. 

Melt some Antimony in a crucible, (the melting point is 
810°,) and when at a white heat, take hold of the crucible 
with the fire-tongs, and shake it; a very brilliant Combus- 
tion will take place, as the Antimony rapidly absorbs Oxy- 
gen from the atr. 

| DXX. | 

| — Ganutc Actp is ComBust BLE. 

Place a few crystals of Gallic Acid on a red-hot shovel or 
poker ; they will.soon enter into combustion, giving out a 
yellow flame, and a very pleasant odour. 

DXXI. 
Boracic AciD IMPARTS A GREEN COLOUR TO THE 
Flame of Alcohol. 

- Pat 1 dram of Boracic Acid into a saucer, and pour over it 
4 dram of Alcohol ; stir them well together. If this E-xperi- 
mént be performed at night, withdraw the candle from the 
room, and then set fire to the Alcohol with a lighted piece 
of paper. The flame will have a very beautiful green ap- 
pearance, the reflection of which, it will impart to the faces 
Of the spectators. 


ce ed DXXII. 
SvRowTIan GIVES A BRILLIANT BED COLOUR TO THE 
Flame ef Alcohol. 


Proceed as in the last Experiment; but instead of the 
former substance, use pulverised Strontian. The flame will 
be of a very beautiful ’nd brilfiant red colour. 

, Observation. As barytes, or its aillts, do not produce this effect ; 
the red ‘flathe df pole dhathiguishes it from that ekrth. 
a iii ; om 
| Mostare of Lint impahrs 4 2€D COLOUR TO THE | 
- | Flame of Alcohol 
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Alcohol ; pour the compot nd into a saucer, and set fire to it 
by a lighted paper. It will burn witha beautifiilcartnine flame. 
Observations. Plate 18, exhibits an airelamp constructed by M. 
Volta. In this instrument, hydrogen gas is generated front. diluted 
sulphuric acid and iron or zinc-filin It is then inflamed by. the 


vanic action of a double plate (ca the electrophorus,) ¢ot of 
zinc and copper. : 


DXXIV. = 
CompuSTiBILity oF HypRrocen GAs. 

If the flame of a candle 
be brought into contact 
with a stream of Hydro- 

n Gas, rushing out. of 
tie stop-vock attached to 
a bladder, (see the annex- 
-ed figure,) or jar, charged °"- : 
with it; a beautiful combustion will take place, accompanied 
by a fine yellowish flame, which may be a eg to six 
or eicht inches, by pressing the Gas out of the bladder, or 
bv preasing the jar downwards, in the Water of the 
pHeumatic trough. 

Fill a bladder (having a stop-cock and brass tobacco-pipe 
attached, as in the following figure,) with Hydrogen Gas ; 
and having prepared a lather of yellow soap, immerse the 
bow] of the pipe init. Now press the bladder so as to 
form a globe, or bubble, and, as it ascends, inflame it by 
acandle. The bubble wall burst with a vivid flash: the 
whole of the Gaus may be thus expended in smecessive bub- 
bles and flashes. 








é DXXV. ae : ae 
‘Tas suppen comsustion of Hypsocen Gas ts 

= - Attended by Explosion. = an 

Fill a small but strong wide-mouthed phial, with Hydrogen 
Gas; wrap a pocket-handkerchief round it, to prevent ace 
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cident, and. bring the mouth of it in contact with the flame 
of a candle, or near a red-hot iron. It will inflame with an 
obtuae kind of explosion, and will continue burning as long 
as any Hydrogen remains. 

DXXVI. 


Hyprocen Gas EXPLODES, WHEN MIXED WITH 
Aimospheric Air, and then inflamed. 


By means of a bellows, half-fill a bladder, having a stop- 
cock, with common air; and fill the other half with Hydro- 
gen Gas: now screw a brass tobacco-pipe to the sto k, 
and dip it in a basin of soap-lather. When the bladder 1s 

ressed, the combined Gases will rush out and form a bub- 
ble, which being lighter than common air will ascend. Ay 
ply the flame of a candle to each bubble ; they will explode 
with great violence. 

Observation. In this experiment, the bubbles should be completely 
detached from the bowl of the tobacco-pipe, before they are inflamed, 
or else the flame may rush into the pipe, and communicating with the 
mixture of gases in the bladder, will burst it. 


DXXVII. 


MUSICAL SOUNDS PRODUCED BY THE COMBUSTION OF 
Hydrogen Gas. 


Prepare a large phial with materials tu 
produce Hydrogen Gas, and having a small 
tube with a stop-cock fixed in it for the 
passage of the Gas. Procure an earthen 
or iron tube two feet and a half long, and 
from one to two inches wide. As the Gas 
rushes out, set fire to it, and bring the 
large tube two or three inches over the 
small one. In a few seconds, as the flame 
continues to rush up, very strange but 
pleasing sounds will be produced, which 
may be varied by raising or depressing the 
large tube, The annexed figure will ilus- 
trate this experiment. a, Is the _phial 
used in the production of the H 
Gas; 38, the narrow tube fixed in the cork; 
and c, the large tube for the production of 
the sound. 


Observation. This effect of producing sound is /. 
owing to the rapid mechanical action of the gas in — 
a state of combustion ; for the new-formed product, 
(the steam produced by union of the hydrogen gas 
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state of vapour, unti; the cool sides of the tube and the surrounding 
atmosphere deprive it of its caloric, fills up a certain space; but when 
this space is evacuated by departure of the caloric and the- consequent 
condensation of the liquid, an equal portion or bulk of common air 


rushes in to supply its place. Thus, by a rapid condensation, and suc- 
cession of currents of air, vibration is caused in the tube; and this 


vibration produces the sound. 


DXXVIN. 
SuULPHURETTED HYDROGEN BURNS IN THE ATMOSPHERE. 


Fill a bladder, having a stop-cock, with this Gas: When 
it 1s to be inflamed, open the cock, and light the Gas as it is- 
sues forth. It will burn with a flame, varying in colour 
from bright yellow to blue, reddish and violet. 


Observations. Phosphuretted hydrogen gas emits a yellow flame 
when in a state of combustion. It is that which beguiles the benighted 
traveller from the road, into bogs and marshes. This moving light hae 
received the appellation of Jack v'lantern. 


DXXIX. 
CombBustTipriuity oF Hypro-zincic Gas. 


Put half an ounce of Zinc-filings into a common phial 
which has a cork perforated to receive a glass tube, or stem 
of a tobacco-pipe. Pour over the filings half an ounce of 
Sulphuric Aid, with an ounce and a half of Water. Fit 
in the cork, and apply « lighted candle to the Gas which 
rushes out: it will inunediately inflame, and continue to 
burn with a blue hight as long as the Zinc 1s acted on. 


Observation. Here, the water being decomposed by the action of 
the acid and metal, the hydrogen is thrown off; but in combining with 
small particles of ziuc it is transturmed into bydro-zincie gas. 


DXXX. 
A CANDLE ENTERS INTO, AND CONTINUES IN, | 
A state of Combustion, by being converted into Carburetted 
Hydrogen Gas. 

When a Candle is burnt so low as to leave a tolerably 
large wick, blow it out; a dense smoke, which is a com- 
pound of Hydrogen and Carbon, will arise. If another 
Candle, or lighted Taper, be et to the utmost verge of 


this smoke, a very strange phenomenon will take place : 
the flame of the lighted Candle will be carmed to the one 


just blown out, as if it were borne ona cloud; ov, wiore 


properly speaking, like a flash of lightning, proceeding at 
a slow rate. | ‘ 
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Observations, This passage of a body of flame from a lighted candle 
to the amoking wick, is owing to the combustibility of the materials of 
which. th. wick is composed ; fur the hydrogen and carbon instead of 
trausmitting flame, are themselves made the medium of combustion. 
t should be remarked, that this passage of flanmre+is accompanied by a 
slight explosion as it surrounds the wick. This experiment may be 
performed, by blowing out the candle as often as it is lighted. 

Sportaneorvs Comarsrion. 
The following Cases of Spontaneous Combustion, no duubl, depend much 
upon the Agency of Carburetted Hydrogen Gus. 

Many vegetable substances, highly dried and heaped together, will 
heat, scorch, and at last burst into flame. Of these, the must remarka- 
ble is a mixture of the expressed oil of the farinaccous seeds, as rape 
or linseed oi], with almost any dry vegetable fibre, such as hemp, cot- 
ton, matting, &c. and still more so, if also united with janie liek, 
or any other carbonaceous substance. These mixtures if kept for a 
time undisturbed, in close bundles, and in a warm tetnperature, even 
in small quantities, will often heat, and burn with a smothered fire for 
some honrs ; and if air be admitted freely, will then burst into fame. 
To this, without doubt, may be attributed several accidental conflagrati- 
ons in storehouses, and places where quantities of these substances are 
kept. Indeed this has been proved by many experiments. Tbe most im- 
portant of these were made by Mr. George, and a committee of the Royal 
Academy at Petersburgh, in the year 1781, in consequence of the de- 
struction, by fire, of a frigate in the harbour of Cronstadt; the con- 
flagration of a large hemp magazine, in the same place in the same 
year ; and a slight fire on board another frigate, in the same port, in 
the following year. 

These accidents led to a very strict examination of the subject, by 
the Russian government ; when it came out, that at the time of the 
sevond accident, several parcels of matting, tied with pack-thread, in 
which the soot of burnt fir-wood had been mixed with oil, for painte 
ing the ship, had been lying some time on the floor of the cabin, whence 
the fire broke out. In consequence of this important discovery, forty 
pounds of fir-wood soot were well soxked in about thirty-five 
pounds of hemp oil varnish, and the whole was wrapped up in 8 
mat, and put in a close cabin. In about sixteen hours, it was ob- 
served to give out a smoke, which rapidly increased, and when the 
door was opened, and the air freely admitted, the whole burst mte a 
flame. Three pounds of fir-black were mixed with five pounds of hemp- 
oil varnish, the whole bound up in linen, and shut up in a 
In sixteen hours, it emitted a very nauseous putrid smell and steam ; aud 
two hours afterwards, it was actually on fire, and burnt to ashes. 

Ig another experimeut, the sume occurrences touk place, but ae¢ till 
the end of forty-one bours after the misture bad been made ; aud in 
these and mauy similar experiments, they all succeeded beticr, and 
kindled sooner, in dry, than in rainy weather. Chimney soot used instead 
of lamp-black did not answer, nor was any effect produced, when ail 
of : stine was substituted for the hemp or rape-vll, Ju geveral, it 
was bound, that the combination took place more readily with the 
coarser and more unctuous fir-bleck, than with the finer sorts ; bur dit 
prepertions ef the black to the oil did not appear to be of grent 
rag aay Sometimes, in wet weather, chess suiztuses only hecanee 
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_ Yn all these cases, the soot or black, was from weed, and not coal. 
The presence of lamp-black, .or.any other dry earbenaceous matter, le 
not necessary however ; haps cc gmapeenghe preempt } place 
in hemp or cotton, simply in any of these expreseed 
in considerable quantity, or under circumstances faveurable 
cess; as in hot weather, or when closely shut up. An secident of: 
happened at Gainsborough, in Lincolnshire, in July, 1794, with 
bale of yarn of i201b., accidentally soaked in rape oil; which, after 
remaming in a warehoune for several days, began to smoke, to emit a 
most nauseous smell, and finally to burst out inte a most violent flame. 
A similar accident, with a emall quantity of the seme materials, bi 
pened at Bombay. A bottle of linseed oil had been left standing om. 
chest ; this had been thrown down by accident in the night, the oif ran 
into a chest which contained some coarse cotton cloth, and in the morne 
ing the cloth was found scorching hot, amd reduced nearly to tinder, the 
wood of the chest also was charred on the inside. On subsequent trial, 
a piece of the same cloth was soaked in oil, shut up in a box, and in ne 
longer time than three hours, it was found scorching hot ; and en open- 
ing the cloth it burst into flame. 
Similar to this, is the spontaneous combustion of wool, or woollen 
fle which has occasionally happened when large quautities have been 
ept heaped up in rooms little aired, and in hot weather. The oil with 
which wool is dressed, which is generally rape-oil, appears the chief 
ent in this combustion. Even high dried, oily, or farmaceous matter 
of any kind, will alone take fire, when placed in circumstances v 
favourable to this process. Rye flour roasted till half — and of 
the colour of coffee, and wrapped up in a linen cloth, been found 
to heat violently, and to destroy the cloth. Wheat 4our, whea beated 
in large quantities, and highly dried, has been known to take fire. in 
hot weather, causing accidents in granaries and bakers’ shops, Ax ac- 
cident of this kind is related by Count Morrozze, in the Memoirs of the 
Turin Academy, to have happened at a flour wi se at ‘Turin, con- 
taining about t hundred sacks of flour. I by a violent ex- 
plosion, on a lamp being brought into the alchouse: the whole 
wae soon after in flames. Charcoal alone aiso has been known to take 
fire in powder mills, eda oma in powder have been kept 
SAGA aud Gaede ates of spontaneous combustion,, ie 
nother, to ifferent species of spon s combustion,. 
that which ‘occurs dare the oxygenation or vitriolization of pyrites, or 
urets of iron, copper, C | 3 
, apr curious, an not well aah pE wes, |, 2 acarcely — 
species of spontaneous inflammation, is tbat in a few rare instances, knogn 
to oceur in the human body. It is not quite certan indeed, whether the 
fivet inflammation has been quite spontaneous, or caused by the | 
of a d substance ; but in these melancholy accidents, the bady of 
the unate sul bea Been Boe oes ot ee oa 
buetibility, that the flame once kindled, bas gone on without ether fual, 
to the entise destruction of rite Oleg (the bones and extremities ai: 
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record, have occurred in different countries. Two of them, well au- 
thenticated, are recorded in the Philosophical Transactions, and occurred 
in England ; and a few others in Italy, France, and elsewhere. In all 
but one, the subjects of them have been females rather advanced in life, 
of indolent habits, and apparently much addicted to spirituous liquors. 
The accident “has generally been detected by the penetrating fetid 
smell of burning and sooty films, which have spread to a great dis- 
tance ; and the sufferers have in every instance been discovered dead, 
and with the body more or less completely burnt up, leaving in the 
burnt parts only an oily, crumbly, sooty, and extremely fetid matter. 
Another circumstance in which these cases all agree, is the comparative 
weakness of the heat produced by this comnbustion, notwithstanding the 
very complete disorganization of the bedy itself, so that the furniture 
of the room, wooden chairs, &c. found within the reach of the burning 
body, were in many instances absolutely unhurt, and i: others only 
scorched ; the heat not having been strong enough to set them on fire. 
It is impossible to give an adequate reason for this remarkable change ; 
nor does it seem befure the very time of the accident to have produced 
any very sensible alteration in the appearance and functions of the body, 
which is certainly a most astovishing circumstance. With regard tu 
the effect which the use of ardent spirits is supposed to have in this 
case, it is impossible not to imagine chat this cause may contribute 
largely to such a change ; but the instances of the abuse of apirits are po 
innumerable, and those of this surprising combustion are so extremely 
rare, that very little sutisfaction can be obtained from this explanation. 
Hydrogen gas enters Jargely itu all animal, vegetable, and many 
miveral compusitions. Hence, it is frequently set at liberty by fermen 
tation or spontangous decomposition in bogs and marshes; when from 
electricity or sumevother accidental cuuse, is often set an fire. This 
hevomenon has been observed in alinost all parts of the world. Ine 
ersia it is converted intu a pious fraud by the priesthood, who by 
means of hollowed reeds, convey the carburetted livdrogen gas bata ove 
of their temples, which hus been purjoscy built upon ground sbousul- 
ink in bitumen, naphtha, and other iiflauunable substatices, As the Der- 
sians have always boven worshippers of fire, the imposition is a happy 
one, for in this temple, ticcy are continually fearted aith o view of their 


y. Lon 

At Moulton, near Northampton, in the forenoon af September, Bath, 
1810, a fire broke out in an asb-spignes, Afr. Marah, he proprie 
y went to the spot wilh some iniemis, and found the fire 
issumng from the carth in many places, aod in a xburt time it would have 
comm te a gorse cover, had it wot been fur the timely assistanon 
al persons whom curiosity bad brought to wituess’ this extraor- 
20n. Aw there was sone lightning during the sauruing, 
8 fire-ball bad been the cause, but it was soicrall 

to be occasioned by the excessive dryness uf the grouud, whi 
& bog, recently drained fur planting ; and uhat the cxtreiue 

the sun had cuused it to ignite. 
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DXXXI. 
CarsuretrEep Hyprocen Gas ExtERS INTO ComBUSTION. 


en In the Atmosphere. , 
Fill the bowl of a tobacco-pipe with some pulverised rich 
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Coal ;, and having covered it over with moistened Clay, to 
prevent escape of the Gas, place it in a clear fire: in a. few 
minutes, a dense smoke will issue from the stem, which, on 
the application of a candle, will mflame, and continve m a 
state of beautiful Combustion as long as the Gas continues 
to be distilled. The Coal in the bowl will now be found 
to be converted into a slag or cinder. 


Observations. This experiment represents on a small scale, the 
manufacture of carburetted hydrogen gas for the supply of streets, 
houses, &c. 


BLLUMINATION OF STREETS, &c. BY CARBURBTTED HYDROGEN Gas. 


<¢®When pit-coal is burnt in an open fire-place, it emits flame, which 

is occasionally exhibited in streams of peculiar brightness. This flame 
is coal gas in a state of combustion. But, besides this gas, there are 
expelled from the coal, by the action of heat, an aqueous ammoniacal 
vapour, (which, on being condensed, forms liquid Ammonia,) a thick 
fluid, nearly resembling tar, and some not-iuflammable gases. The 
wavering and changing of the colour of flame proceeding from a coal- 
fire, is occasioned by the variety of products which coal affords ; andl, 
as these are evolved, we have at one time, streams of brilliant light, at 
another, clouds of dense and aqueous vapour, thrown off as smoke. 
Thus by coals being burnt in the ordinary way, we have evident prools 
that they contain ay inflammable gas, (which, if collected and properly 
applied, would serve as a substitute for the light obtained ‘a using 
candles or oil,) together with other valuable products ; we must there- 
fore be aware, that should they be distilled in close vessels, the variuus 
parts of which they are tourmed, may be collected. Such part of the coal 
as is bituminous, will melt out, and be exhibited im the form of Tar. 
That which contains ammoniacal salts, will be thrown off us vapour ; 
and, on condensation, will appear as an amber-culoured fluki, more or 
less charged with ammonia, according to the quantity of the cual, and 
the circumstances under which the distillation may have been carried ou. 
—Whilst“the above products are evolved, a considerable quantity of car- 
buretted hydrogen gas, and some uninflammable gases, arc alee genera- 
These, having all been freed from the coal by the action of heat, 

and collected, in their respective reservoirs; its base, which is a carbo- 
naceous substance, known by the name of coke, remains in the retort. 
The coal-gus, being freed from the sulphuretted hyd ‘and non-in- 
flummabls gases, is fit for use, and roy be forced out of the gas-hahier, 
where it is collected, to any distance, by means of cast-iron pipes, aid 
under ground ; from whence, smaller pipes, of wreught-iren and coppe, 
couvey it to the respective houses where it is to be burnt. At the o& 
tremity of the pipes are fixed burners, to which, by means of step-coc 
the gas is admitted; and, through orifices made io the burnegs, | 
escapes, and is ignited for the purpose of affording light, ‘Thus, & 
» ian article*exiating in considerable in this country, 

may be obtained light of a superior quality to that afforded by the 
use of wax, tallow, or oil; and at a considerably leas candies. 


' Peckston on Gas-lights. 











204. sari dt 
of the production of artifichtl light by means ‘of cathdies b¢ of lamps, we 
, we that the principles aré sieailar, for, in candlewer 
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heers @ like situation to that of coal, when submitted te 
‘The wick of a candle serves to convey the 
attraction, to where it is consumed. it is 
¢ detothpdeed, and forme carburetted hydrogen gat; us this is 
‘use of, a cresh supply is constantly kept ip, which maintains the 
of oil in a ' on similar circumstances } 
tubes by the wick transmit the inflammable gas through 
in the same way that the heated retort generates gan. 
© When coaljas is used as a substitute for faht afforded by the com- 
bustion of tallow or of vil, the distillatory process for lighting streets, 
nav, whole towns and large cities, is carried on in one place, perhaps far 
from where the light may be wanted ; whilst, by the action of candles 
or lamipe, the process ie performed wherever such candle or lamp is to 
be used, viz. at their respective wicks. 

“The flame of coal-gas, when properly managed, (by allo no 
morte gas to pass the burner than will be entirely consumed,) 
no smoke ; and it is not, like the flame of candles and a subject to 
emit sparks,—therefore not so dangerous ; nor is it so liable to be put 
out by sudden gusts of wind, or by heavy rain.” 

Mr. Ackerman, print-seller in the Strand, for several years bas 
lighted the whole of his establishment, together with hia dwelling-bouse, 
entirely with ges, for about forty pounds per annum, by means of 
& sini tus erected on his premises ; and he states the annual ex- 
pence of ih ting the same, privr to using the gas-lights, to have been 
one hundred aixty pounds ; so that it appears, the balance in favour 
of using the gas-lights was one hundred and nineteen pounds fifteen 
shillings, for oue year. | 

Mr. Cook, manufacturer of metal toys, at Birmingham, has stated, 
that for four pence a-day, he generated as inuch gas as afforded light 
equivalent to what was obtained by burning as many candles as cost him 
three shillings ; besides a saving of thirty pounds per anuum in candies, 
ou, and cotton, for suldering, which, stuce the adoption cf gas in his 
premises, has been periormed sulely by gas-flaine. fu short, that he 
Saves annually thirty pounds out of the tity pounds which his lights 
ae te te of light in sho -houses, and publ 

& use as-light in abops, counting public 
offices, it must be allowed a superiority over candles or lamps ft yiekis 
@ puse white , nearly equal to day-light, and at the same time pre 
duceg such a degree of warmth, as alinust to render fire, in the p 
where Kis burnt, unnecessary. A gas-light flame may be so eularged 
as to heat qparunents of the lar Simmenstona, : | 

Geslights cannot be used with economy on a smal! scale ; such, for 
taenoe, where ouly three or four lights are‘wanted. Cuoal-gas is most 

oven gy manuilact gaciulasin oa agai ates = pede fight- 
: y, si : -gas, its production 
Tp eretors, to make it answer the 
shops, and the interior 
as supplice the street 
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.., ESCRIPTION oF THB poavase CASS oe 
ee Gordon, of Edinburgh, has invented’ = lamp;' ca eons 
gas may be condensed, ar arr ape oogeea Its ap- 
tien to the li ia of Drivatgand 4 gee 
— under ard of Sir gt ’sinvention,) wall. doubtless 
rtily be speedily put in ipracticn and we hope th e thne is not distant, when 
condensed gas. shall be established in every town and: 
of Great of Great Britain, and when the lonely cottages of the poor shall be ene- 
livened by this economical and c light. There is one application 
of the portable gas-lam ia which we attach a very high value. By as 
extreme diminution of the aperture, the flame can be rendered so small 
(in which case it is rehuced to a blue colour) as to give no perceptible 
ligt, and to occasion almost no consumption of gas, In 
this state, the lamp may be used in bed-rooms; and the 
imperceptible flame may at any time be ex into 
the most brilliazt light, y turning the cock, by means of 
a-metallic rod terminating near the bed. The annexed 
figure resents one of the portable gas-lamps, six 
inches in diameter, and nine inches high, exclusive of the 
hemispherical ends and burner at the top; which, when 
filled with coal-gas, condensed twenty-five times, will 
ly a lamp equal to five candles, six to the pound, for 
six hours; and when filled with vegetable oil-gas, will 
burn for about twelve hours. A similar cylinder, six 
inches in diameter, rep ee ai high, exclusive of the 
hemispherical ends, culated to supply an Ar 
burner, equal to ten candles, for six ours with bel Seeage a 
and for twelve hours with vegetable oi!-gas. 

Gas lights require no qe § snufbing, nor any trouble whatever, 
except merely turning a cock, by which a flame of any sise may be 
formed. This is of the greatest advantage in theatres, churches, and 
public assemblies, especially as it ped be so purified that no smell is 
perceptible from the urning of 
CABBUABTTED RYDROGEN Gad Saree WITH THE FIBE-DAMF OF 

COAL MINES. 

Great care is requisite to keep coal works continually ventilated 
by perpetual currents of fresh air, to expel the damps and other 
noxious-exhalations. In the deserted works, large quantities of these 
damps are frequently collected, and often remain for a long time 
without doing an Sirians! but when, by some accident, they are set 
re ped they spe ce dreadful and destructive explosions, and sb on 
rom the pits with greati apy SRILA eruptions from burning» 
roountains. The coal in these af emer ae times been set on fire by 
the fireedamp, and has eontinved buruing many months, until large 
streams of water were conducted into the mines, Several collieries have. 
se ot aon eee ie eee 
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But it was reserved for Sir H. Davy:to put an entire atop to these de- 
structive ravages of the firesdamip. fey oe a — | 
') Phe carburetted hydrogen ges, is that which is so destructive by ex- 
jilotion: By the miners it is called Fire-demp, to distinguish it from 
avbonit Acid Gas, which they call Choke-damp. It disengaged 
during the working of the coals, frofn fissures in the strata; and when 
it has accumulated, @p as to form more than one thirteenth part of the 
volume of the atmospheric air, it becomes explosive by a lighted candle, 
er by any kind of flame. | 
DESCRIPTION OF THE SAFETY-LAMP. 


To obviate the destructive effects of this Gas, Sit Humphrey Davy 
turned his attention to the construction of a lamp which would prevent 
explosion ; and upon the knowledge of the fact, that flame cannot oa 
through apertures of small diameter, he constructed what the m 
have since, in gratitude, called ‘ the Davy.’ The apertures in the gauze 
should not be more than one-twentieth of an inch square. As the fire- 
damo cannot be inflamed by ignited wire, the thickness of the wire is not 
of importance ; but wire of one-fortieth to one-sixtieth of an inch in dia~ 
meter is the most convenient. If the wire of one-fortieth be found to 
weur out too soon, the thickness may be increased to any extent; dut 
the thicker the wire, the more will the light be intercepted : for the size 
of the apertures must never be more than one-twentieth of an inch 
aquare. In the working model which Sir H. 

Davy sent to the mines, there were 748 aper- 
tures in the square inch. 

When the wiregauze Safe-lamp is lighted 
and introduced into an atmosphere gradually 
mixed with fire-damp, the first effect of the fire- 
damp is to increase the length and size of the 
fiame.- When the inflammable gas forms as 
Much as one-twentieth of the volume of air, the 
cylinder becomes filled with a feeble blue flame ; 
but the flame of the wick apes burning bright 
within the blue flame, and the light of the wi 
continues, until the fire-damp increases to one- 
sixth or one-fifth, when it is lost in the flame of the 

, which In this case fills the cylinder 

with a pretty strong light. As long as any ex- 
pemibchar eters yr See igh contact with the 
mp, 80 give light, and when it is 
exti Sahel (which happens, when the foul air 
constitutes ag much as one-third of the volume of 


the a e,) théair is nolon for ves- 
piration. cassia wih the dre damp la 
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ever be neccssary for the miner to work fora great length of time, in 
au explosive atmosphere, by the-wire-gauze safe-lamp, tt may be pro- 
yer tocool the lamp occasionally. by throwing water upon the top; or a 
fittle cistern for holding water may be attached to the top, the evapo- 
ration of which will prevent the heat from becoming excessive. _ 

The foregoing figure represents the Wire-gauze Safe-lamp. a, ls 
the cistern which contains the oil. 2, thé-rim.in which the wire-gauze 
cover is fastened to the cistern by a moveable screw. c, an aperture for 
supplying oil, fitted with a screw ora cork. pb, the receptacle forthe 
week. E, a wire for raising, lowering, or trimming it, and which passes 
through a safe tube. 4, the wire-gauze cylinder, which should not 
have less than 625 apertures to a square inch. o, the second top, 
three quarters of an inch above the first. 4s, a copper-plate, which 
may be in contact with the second aL 1, 1, 1, 1, thick wires surround- 
ing the g to preserve it from being bent. x, x, are rings to bold 
or hang it by. 

Gan ik a state of flame or combustion, will not pass through braes- 
wire-gauze with pores of certain dimensions, al hb the gas. itself, 
when not in a state of flame, most readily passes. & piece of wire- 
gauze be held horizontally over the flame of a common gas-light, the 
flame of the gas will burn under the wire-gauze, but it will nos ore 
through it in the state of flame. If again, whilst the wire-gauze is 
over the flame, a candle be 1 pale to the upper surface of the gauze, 
the gas passing through it, will immediately kindle. The t ie this : 
—gas must be heated to a certain degree, either by the immediate con- 
tact of flame or some other body, before it will either burn or explode ; 
the vas, in passing through the wire-gauze, loses so much of its heat,— 
or, in other words, the wire-gauze conducts away from it so much of 
ity heat,——as to cool it below the degree in which it will burn or ex- 
plode: hence the important use of the safety lamp, whilst burning in 
inixture# of atmospheric air and carburetted hydrogen gas. The wire- 
gauze, with which the lamp is completely surruunded, cools the gas tu 
a degree below the heat uecessary for the explosion to take place; and, 
consequently, no explosion can happeu. In no instance has the safety- 
lamp ico to fail in preventing explosions in coelmines, whilst 
the workmen have continued to keep the wire-gauze around it. 

Respecting several trials which Sir H. Davy made with these lamps, 
he gives the following account, in a letter, from Neweastle-upon- . 

** The inspection of a number of wire-gauze safe-lamps, that have 
long in common yse in the coal-mines ; and the examination of the ef- 
fects of ditlerent explosive atmospheres of fire-damp upon them, enable 
me to offer a few suggestions, which I hope will be of use to the miner. 

“ The wire-gauze cylinders ought never to be taken out of the screw- 
piece in which they are fized ; and, in the lamps constructed at New- 
castle, which have not the same rim of wire-gauze as those of New- 
man’s eonstructiun, the wire-gauze ought to be soldered to the screw~. 
piece, or fixed to it by io eae ee ie hed, by tga 

“The wire-gauze is easily ’ t being detached, by.a bruak. 
of the sume Kind ag that used for cleaving pom oy and.ope.of these. 
brushes ought to he furnished with every lamp. ao ee oe 

“The wireagsuze in several lampe iy the collieries, which bad. bean te. 
use six moutha, and cleaved by careful w kinen, miLbogt pl ~s 
ved, was as good ai uew,; whereas, the gauge in gine, Sat bade 
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Aieee'mtich shutter fined; arid taken ont of the lamp.and cleaned 
y, was hjured ‘at the bottom, and if not actually unsafe,.was 


aeeritce ‘es. sie 
Ay ene instance, Ifound a lamp which had’been furnished to a work- 
nit) without-a second top. This is a‘gross and unpardonable instance 
of‘carelessness in the maker, who, if any accident had happened, would 
have been guilty of homicide. ; 

‘** All the lamps that I have examined, have, at different times, been red 
hot ; end a workman'at the Hepburn célliery shewed me a Jamp which, 
thouwh it had been in use ebout sixteen hours aay, for nearly three 
nronths, was still in exceflent condition ; he also said, it had been red 
hot, sometimes, for several hours together. Wherever workmen, how- 
ever, are exposed to such highly explosive mixtures, double gauze- 
lamps:should be used ; or a lamp in which the circulation of the air is 
diminished by a tin-plate reflector peti in the inside, or a cylinder of 
glass reaching as high as the double wire, with an aperture in the in- 
side; or slips of Muscovy glass may be placed within the Jamp, and in 
this way the quantity of fire-damp consumed, and consequently of heat 
eieeatey may be diminished to any extent. Such lamps, likewise, may 

more easily cleaned, than the simple wire-gauze lamps; for the 
smoke may be wiped off in an instant, from the tin-plate or glass. 

“If a blower, or strong current of fire-damp is to be approached, doue 
ble <i i or lamps m which the circulation of air is interrupted 
by slips of metal or glass, should be used ; or if the single lamp be em- 
ployed, it should be put into a common horn or glass lanthorn, the door 
of which may be removed or open. 

“The wire-gauze is impermeable to the flame of all currents of fire- 
damp, as long as it is not heated above redness ; but, if the iron wire be 
made to burn, as at a strong welding eat, of course it can be no Jonger 
safe ; and though such a circumstance can, perhaps, never happen in a 
colliery, yet it ought to be known and guarded against. nd if a work- 
man, having a single Jamp, should accidentally meet a bloYer acting on 
a current of fresh air, he ought, on finding his lamp beco hot, to 
take it out of the point of mixture, or screen it from the currey 

“Thave had an excellent opportunity of making experiments 0 a most 
violent blower, at a mine ing to J. G. Lambton, esq. sunve of 
them in‘the presence of Mr. Lambton ; in mort of them Mr. Buddle 
assisted, is blower is walled off from the miue, and carried to the 
surface, where it is discharged with great force. It is made to pass 
through a Jeathern pipe, so as to give a stream, of which the force was 
felt at about two feet from the aperture in a strong current of air. The 
common single working lamps and double geuse lamps were brought 
upon this current, % lathe free atmo eand in a confined air. 
The gas fired in the 4n.Parious trials, but did not heat them above 
- redness, and when were brought far into the stream they were 

nally extinguished. | 

“A beaee ine was now fised upon the blower tube, so as to make the 
whole stream pass through an aperture of tess than half an inch in dia- 
meter; whieh of course formed 8 most powerful blow-pipe, from which 
the-fire-damp, when inflamed, issued with great violewe, and @ roaring 









COM BUPTIQN. 


noise, making an intense flame of the length of Gea.eet. The.blowpipe. 
was €xpored at right sngley to @ sttong wind,. beats Me. OND gee. 
latnps and single lamps successively placed in it. The double gausp 
lamps soon became red-hot ut the point of action-of the.two currents, 
bot the wire did not burn, nor did it communicate explosion, 
single gauze lamp did not communicate explosion, as long as it. was-req 
hot, and slowly moved through the currents; but, when it was fixed at. 
the point of most intense combustion, and reached a welding ‘ 
iron wire began to burn with sparks, and the jon. then de 

*¢In a second and third set of experiments on this viclent blow-pipe-ef 
fire-damp, single lamps, with slips of tin-plate on the outside, or in the 
inside, to prevent the free passage of the current ; and double lamps, 
were exposed to all the circumstances of the blast, both in the open sir. 
and in an engine-house, where the atmosphere was explosive to.a great. 
extent round the pipe, and through which there was a strong current of 
atmospheric air ; but the heat of the wire never approached nears the 
point at which iron wire burns, and the explosion could never be com- 
municated. The flame of the firedamp Slickered and roared in the. 
lamps, but did not escape from its prison. 

‘There is no reason ever to expect a blow-pipe cf this kind in a mine 3 
but, if it should occur, the mae! of facing it and examining it, with 
most perfect security, is shewn : and the lamp offers a resource, which 
can never exist in a steel-mill, the sparks of which, would undoubtedly. 
_inflame a current of this kind. | 

“ Arguments have been stated as to the weakness of the lamps. In @ 
board or gallery in the Wallsend colliery, Mr. Buddle and myself, with 
some of the viewers, endeavoured to injure a single gauze lamp . 
throwing large pieces of coal upon it, and striking it with a piek ; 
we never perforated the gauze, and the lamp, after these severe tri 
burnt with perfect security iu a small as att atmoaphere, made 
i Buddle at the bottom of the shaft for the purpose of trying 

amps. ' 

““f made, with Mr. Buddle and his viewers, some experiments 
comparative light of the lampe, the common miner's candle, 
steel mills, in a gallery in the Wallsend colliery. We 
intensity of the light by the square of the distance at which a 
object was visible ; and made repeated trials on each species of ligh 
‘The light of the miner's candle was ww ww ee 
That of a lamp furnished with a tin plate reflector for diminishing 

the circulation of the air, and facing a blower, was =. 

That of asinglecommon lamp . . «ws ew ew ee 
That of a double wire lamp .. . . ° 6 « + 
That of the steel mill, very unequal and uncertain, but, at its 

greatest intensity of light 6 Ad e e e bd e e e * e 25. 

“ It may be proper to observe, without reference to the superiority 
of light, that coals may be worked nearly twice as cheap by the wize- 
gauze safety-lamp as by the s i 7 


teel mill. 
““The pleasure of seeing ir lib padres in general we 
ster chias cod of dea ts socaiiky aad kamglecie of : 
Ad clase of men, amply repays me for the labour of twelve mentie,.. 
devéted to their cause, and for the anxiety which I have often expanie 
enced during this progress of the investigation. _ 
; dept 9, isié. _ ui. Dav. 
P. S. I have shewn in the Transactions of the Reyal Saciety 
power of heated wire gause to permit the passage of the fame of cos}-ges, 
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is directly as the size of the apertures, and to a certain extent, as the ve- 
locity of the current ; I say; to a certain extent, because, by a current 
of acertain velocity, flame is extinguished. A very slight motion will pasa 
the flame of coal-gas through wire-gauze, having less than 400 aper- 
tures to the square inch, even when it is heated to dul] redness; but 
a véry strong current, and an ignition above redness, visible in day-light, 
is required to pass the same flame through wire-gauze having above 
700 apertures to the Square inch; and I have never been able to puss 
the flame of coal-gas, or any carbonaceous flame, through wire-gauze 
having more than 1600 apertures to the square inch, by any means. 

*« The experiments above detailed on the blower are the first I have 
made upon currents of fire damp. ‘They prove what I had inferred from 

its other properties, and they offer simple means of rendering wire- 
gauze lamps perfectly safe against all circumstances, however extraor- 
dinary and unexpected, aud of placing their security above the possibi- 
lity of dowht or cuvil.” 

Ai: improvement of great importance has lately been made to this 
lamp, by which its utility will beincreased. It consists in attaching ta 
the lower part of the wire gauze a convex Jens ; the effect of this is, that 
the miner will have it in his eee to direct a strong light upon any par- 
ticular part where it may be required, while the Jens has the further 
advantage of covering a portion of the gauge, and preserving it from the 
coal-dust and oil, by which, without considerable carc, it is liable to be 
obstructed. 

; 

By the foregoing Experiments it has been proved, that 
almospheric air owes its capability of supporting conmfns- 
tion, to the existence of Oxygen in its composition. ‘The 
following show that there are many Gases which cannot sup- 
port combustion. 

DXXXTI. 
Nirrocenx Gas. 
- Ifa lighted candle be immersed in a jar of Nitrogen Gas, 
it will be immediately extinguished. This proves that this 
Gas cannot support Combustion. 


DXXXII. 
H y DROGEW..G As. 7 


Lift a Bell. glass filled with Hydrogen Gas, suddenly from 
the Poeumatic shelf, and place it over a lighted candle ; the 
flame will be instantly extinguished : thus, although Hydro- 
gen Gas is itself a combustible substance ;. still, it cannot 
support Combustion. | a 

_ Obseroution. Hydrogen: srepared by abe action of zinc un water 
with cvuriatic ack) when- re sed deat i the reservoir of the gas 
blewspipe, and ignited, has been fuiud.to age heat enough fur the fusion 
of platinum fuil, and the combustion Sf iron wires. 
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Mustatic Acw Gas. : 

Immerse a lighted taper in a jar of Muriatic Gas ;—the 
flame will become dim, and assume a — colour, at the 
upper gabe It will then be extinguished, and will immedi- 
ately after give out white fumes. 


SuxtpuHvurovus Acip Gas. 


Immerse a piece of burning fats ‘oneal (contained in a 
Platinum Spoon) in a jar of Sulphurous Acid Gas. Al- 
though previously undergoing violent combustion, the in- 
stant it comes in contact with this Gas, it will be extin- 
guished. 


DXXXVI. 


Carxsonic Acrp Gas. 


Immerse a kindled Sulphur match in a jar of Carbonic 
Acid Gas ;—the instant the flame comes in contact with the 
Gas, it will be extinguished. 

As Carbonic Acid Gée is specifically heavier than Atmoe- 
pare Air, this Experiment may be varied, by placing a 
ighted taper at the ion of a jar, and by pouring upon 
it, from another, a stream of Carbonic Aad Gas. ‘This is 
done by taking the Carbonic acid jar from the Pneumatic 
shelf, and quickly inverting it over the jar containing the 
taper. The effect will be very striking, ise the Gas bein 
invisible, like most other Gases, will descend in a stream an 
extinguish the fame: but the whole wil ap an ulusion 
to those spectators, who have no idea of substance without 
sensible matter. 


Observations. &t is this gas which is generated in old mines, wells, caverns 
aud cellars ; and which is so pernicious to animal life. Before an old well is 
entered, to open it afresh, i¢ ig customary first to send down a lighted 
candle by a rope or line. If the flame be extinguished before, ox when 
it reaches the bottom, it is always unsafe to descend. On such an occa- 
sion, it will be to throw down about half a bushel of fresh burnt 
lime ; and to try the effect of the air in the pit upon a lighted candle, in 
about a-week after. . 

Whilst treating of the want of power of these gases to suppert com- 


bustion, i{ may not be amiss to notice the made to pu x 
Antiphleptatic Jiuid, whereby’ fires. may ie extha aot aed , BOs 


ai r 7 eats sgt we 
It is recorded in the French Archives of Science, that several experi- 


ta. seeve made at Venieg-is 2607, by a Mansicur.Gonzatti, with a 
. eric being thrown < a sinal! quantity on arty combustible 
articie On fire, has immediately extinguisiied its," A few deop-, only, heing 
thrown on a quantity 6ffouti.end ou, which ‘was butning, the fire was 
mmediately bic ape =~ it was said thit a layer re = j 
tion b | upon any: wood work, it was eutirely safe from comyl 
on oon Reaitot at the work alluded tr, adds, that the inventor wayld 
net make known the preparation of his composition, but that it was, very 
probably, a solution of alum, petass, atid vitriol, No doubt this ‘idea 
of the composition of the Venetian fluid was tolerably correct ; for 
Jately, in England, an Alkaline mirture has been found to posess Anti- 
phlogistic properties. ue : | 
_ Acommittee appointed by ‘the Board of Ordnance, inspected « machine 
invented by Captain Manby, for the extinction of fire by an anti-phlogiatic 
fuid, at the committee room, Woolwich barracks. He shewed that it 
could ‘be instantly applied (being kept rearly londed) to fircs Which were 
‘@o situated that a common fire engine would be of no service : for instamce, 
in the back apartments of a house, or under the deck of a vessel. . He 
explained the nature of the fluid which the machine was chatged with ; 
it consists of lime with potash, and a certain guantity of water, and 
might be made in two minutes ; on ship-board a cask of it might always 
be in readiuess, besides the machine rear charged with it. ‘To exhi- 
bit the extraordinary effects of the anti-p cane ingredients, he im- 
mersed in it a quantity of hemp, canvas, and deal wood, which are the 
most combustible materials used in a dock yard; he also immersed the 
game materials incommon water, and applied a certain heat to each ; 
those which bad been dipped in the anti-phlogistic fluid would not 
burn, and those dipped in common water blazed immediately. He 
aleo sprinkled some hemp with the fluid, and some with common water, 
which had the same effect ;—that sprinkled with water burned, and the 
Lalas nt this mode of b th 1 by 
| us to this mode of preventing combustion is that use 
‘eaters, and thiracle-mo of the same description. M. 
Guia chemist of Naples having most ingeniously detected the 
used by a a ory exhibitor of this sort, has given to the world.a v 


mlerenting letail of these exploits, with his own discoveries on the 
ject. ‘We present the reader with this narrative in the Professor's own 
words, as reported in the Moniteur Universelle for November 6th, 1809. 
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. THE INCOMBUSTIBLE MAN. | 

* Signior Lionetto commenced his tricks by putting on his head a 
slender ring or hoop of red-hot iron, and which to all appearance snails no 
impre on his hair ; but when the hoop of iron came in coptast with 
of red-hot iron and passed it over the whole length of his arm asd 


qs 


leg, and he applied for a considerable time } 
this hel and Ws foe, from wees ae sacsued woe a 
agreeable vapour, t m an ings were mu affetted there- 
by. He also held between tis teeth a Pcs 





8 small quantity theFeof on his tongue, after which te appilied 2’ place's 


hot fron to his tongue, “without anyincontatiience; while re: 

peating this experiment several times, I clearly j ived hils tongue 
covered with the appearance of a grayish skin, § ) 

person having a fever. } | 

Another of his experiments was that of thrusting = thitk golfen 
through the skin of tis arm, without feeling the least pain; in t 
proof of his insensibility, I observed, that the pin went through ‘its skin, 
with great aieealiy» end required as much force as if it had been ap- 
plied to tanned leather. _ 

“ Instead, therefore, of uselessly wasting time in simple conjectures, I 
resolved to adopt the best experimental arts, trying on myself the ac- 
tion of all the means proper to benumb the cutaneous nerves, and to 
elothe the shin with a substance which was a non-conductor of caloric, 
Few substances belonging to chemical compositions, appeared to me pro. 
per for this purpose. The sharp sensation which was excited by the 
vapour, ey da by the contact of fire with the incombustible meme 
brane, and the chemical reason, induced me first to have recourse to acid 
substances, and to some of the acidulous salts. 

“ These essays with the acidulous salts, and alam in par , were 
only the rudiments of a knowledge of the phenomenon, the examination 
of which was still incomplete. An accidental combination afterwards 
induced me to undertake a new series of experiments, by which I might 
be enabled to give a more clear explanation of all more difficult 
operations executed by this reported Incombustible man. Wishing to 
examine if washing the almost incombustible part (rendered so by the 
action of alum), would make it lose the quality f had acquired, I rubbed 
it with hard soap, then washed and dried it with a cloth, and then ap- 
plied a piece of red-hot iron. I was then much surprised to find, that 
the skin of that part not only peer the same insensibility, but was 
even stronger than at first. I again rubbed the same part with soap, 
without wiping it with the cloth, and | over it the red-hot iros, 
without feeling the least effect of burning or even of singeing the hair. 
Remembering the crust which I had observed on the fire-eaters t . 
I was determined to rub mine with the same sort of soap, and it 
answered the desired purpose, beginning first with iron slightly heated, 
and raising-the heat gradually until it was red hot. I made a soft paste of 
soap, triturated in a mortar, with water saturated by acidulous sul- 
phate of alumine and potass; and mg this composition on my 
tongue, the experiment completely suc . Still more simple, I 
found the process of first bathing the tongue with ureous acid, 
and afterwards rubbing it often with a piece of soap. experiment 
succeeded still better, when after bathing the tongue with this acid, I 
covered it with a thin stratum of sugar reduced to impalpable pow- 
der, Powe. Wetaeie oe sony In the acne sea 
sugar, in this case, like a mordant, made a greater quantity of soap a 
here to the tongue. Of all the known aubstances, soap ig that which 
best merits the name of restrainer of caloric. 


Cte aan 













©The is, that in thia part of the Exhibitions of Fireeaten 
the lead Ip not ig state of purlty's but combined with mercury, and 
Giemuth. See Rxperiments'on amalgams and fusils 
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“ From these experiments I proceeded to that with the boiling oil, 


putting at first a very small drop considerably heated dn my tongue, 
and & ards increasing the quantity and heat. ‘his experiment was 
also satisfactory ; the oil put on the tongue, thus prepared, made a hissing 
noise, similar to that made by red-hot iron when brought in contact 
with a humid body; after the hissing, the oil ceased to be hot, and was 
easily swallowed. From all these facts, I am led to account as follows 


for the phenomena exhibited by Lionetio. 
¢¢ 1. The hair over which he passed the hot iron, had been first bathed 


with a solution of alum ; and hence, the origin of the vapour which arose 
from his hair. 
“2, The hot iron with which he rubbed his legs and arms produced 


no bad effects, from a similar preparation being used. 
“« 3. The same reason will also apply to the expcriment witb his foot, 


although the contact with the iron was much longer; but it is well 
known that the foot is the most callous part of the human body. 

“<4 With respect to the boiling oil, we will minutely follow Lionetto’s 
experiments. He took the oil from the fire, and to convince the 
audience of its high temperature, he threw therein a quautity of lead, 
which melted ; but it is only reasonable to conclude, that this was a 
mere to cool the oil, Of the oil thus cooled, he took 
barely a quarter of a spoonful, and this he let dextcrously fall on his 
ses Nar ly ; which was perhaps prepared, in such a manner, that it im- 
mediately cooled the oi], which was then swallowed acarcely tepid. 

“ §. The experiment of the melted Jead, in which le occasionally 
dipped his fingers, and put a very small quantity, notin his mouth, but 
ou bis Longue, can easily be accounted for in the same ¥ ay.” 


eae 


Very different indeed from the acuon of the foregoing 
Gases on combustible bodies, is that of Oxygen Gas, This 
Gas in an eminent degree supports combustion. In all these 
cases, the Oxygen combines with the combustible substance, 
forming either an Acid or an Oxide. “The combustion will 
be at an end when the Oxygen os exhausted. 


DXRKVIG. 
A Lichtep ‘Tap.r WILL BURN VIVIDLY 
dn Oxysen Gas. 

If a lighted taper be introduced inwo a jar filled with Oxy- 
n Gas, it will burn with wonderful spleadour aud heat ; 
if it be suddenly withdrawn, aod the flaine exdnguished by 
the breath, (but the wick still in a kindled state) aad again 
introduced, it will immediately burst intu a flame, with a 

sort of fat or obtuse explosion. 
Observation. This may be as frequently performed os the quantity 
of Uxygen gas will permit; and oo eepaiet nay be van by the 
introduction of iguited slips uf wood or paper. 











* See Foot-netw, Pare 905. 
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Icxrrzp CHARCOAL BURNS WITH MUCH SELENDOUR 
In Oxygen Gas, a 

If a piece of ignited Charcoal be put into a small Pla- 

tinum spoon, and immersed ina jar 4 

of Oxygen Gas; Combustion, with | | 

great splendour, will take place, and 

Carbonic Acid will be formed by the 4 

union of the two substances. The 

annexed cut representsajarof Oxy- &, 

gen Gas, with the Platinum spoon. 

4, is the spoon ; 38, the jar. 





DXXXIX. 
SULPHUR BURNS BEAUTIFULLY IN OxYGEN Gas. 


If a piece of Sulphur in a Platinum spoon, be set on Gre, 
and in that state immersed in a jar of Oxygen Gas, it will 
burn with a beautiful violet-coloured scintillating flame; at 
the same time, the jar will be fijled with a brown vapour, 
which is Sulphurous Acid Gas ; "the same as when Sulphur 
is burnt in the open air, by combining with its Oxygen, 

Observation. This Gas will quickly be absorbed by the water in the 
saucer, forming sulphurous acid. 

DXL. 


PuOSPHORUS BURNS WITIL ASTONISHING SPLENDOUR 
In Oxygen Gas. 

Fill a clear glass bottle with Oxygen Gas, and prepare a 
wire hooked at one end, the other being fixed in a cork that 
fits the bottle ; upon this hook place a picce of Phosphorus, 
of the size of a pea: set fire to the Phosphorus, and im- 
merse it in the bottle, till it reaches half-way down. The 
Phosphorus will burn with so much splendour and_ rapidity, 
that the eye can scarcely bear it; at the same time great 
heat will be evolved, and the sides of the vessel will be en- 
cris with a white flaky substance, called Phosphoric 


DXLI1. |  . 
Tue Comsustion oF Boron in Oxyrogn Gas, - 
Jos Is cery splendid. - ie 
If a small piece of Boron be heated to 560° in « Platigan 

spoon, and introduced inte @ jar of Oxygen Gag. it wil 

burn with the greatest. brilliancy, aa@ bv Combination with 
the Oxygen will be converted into Boracic Acid. 
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Observation. The affinity of boron for ty n, is so great at this 
temperature, as to separate it from any other substance. 


Dx LIL. 


Howsreo’s PrropHorvs BURNS WITH MUCH BRILLIANCY 
In Oxygen Gas.. 


Pour into a jar of Oxygen Gas, about a scruple of Hom- 
berg’s Pyrophorus. This inflammable substance will take 
fire the instant it enters the jar; the ignition will be accom- 
panied by a slight explosion. 


NXLIIS. 


Tse Comsacsrion of Sonicm In Oxycen Gas 
Is very Brilliant. 

If a small portion of Sodium be heated nearly red-hot in 
an iron spoon, and in this state immersed in a jar of Oxygen 
Gas, a verv beautiful and brilliant Combustion, attended by 
rapid scintilations and vivid flame, will take place. The 
product will be Oxide of Sedium, or Soda. 

Observation. In this experiment as well as inthe following, an iron 
instead of a platinvm spoon should be used, as the sodium and potas- 
sium in an oxidised state, (that is in the Aikuliue state,) act very strongly 
on Platinum. 


DXLIV. 
PorasstuM ENTERS INTO Vivip COMBUSTION, WHEN 


Heated in Oryuen Gas. 


Potassium has great affinity for Oxygen, and abstracts it 
from many other substances. If a small quantity receives 
something below a red heat in a jar of Oxygen Gas, by 
means of a burmng Jens, (see Plate 3,) it takes fire, and 
burns with most vivid light and intense beat; forming the 
Peroxide of Potassium, or Potass. 


DXLV. 


TIN BURNS BRILLIANTLY IN OxyGEN Gas. 


Heat some granulated Tin considerably, in a Platinum 
spoon, and in this state immerse it in Oxygen Gas; a very 
beautiful Combustion, attended by a brilliant white light, 
hs sane take place; when Oxide of Tin will be 
ormed, 
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| Dx LVI 
Comaustion oF Tron Write in Oxycen Gas. 
If an Iron-wire twisted in the form of a corkscrew, (or in 
a straight, or any other form,) having the end of an habe 
Sulphur match attached to it, be plunged into a jar of Oxy- 
gen gas, a beautiful and rapid scintillating Combustion in 
a spiral direction will take place, forming Oxide of Iron. 


Observations. In this and similar experiments, 
the heat is so great, that if, upon sudden agitation 
of the jar, a drop of the melted metal should strike 
against its side, the glass’will be perforated in an 
instant ; and the drop will appear on the table : 
sometimes the globule only effects a permanent 
eeaeet in the side of the jar. 

‘be annexed figure illustrates this experiment. 
a, Is the jar, containing the oxygen gas. B, the 
twisted iron wire. c, the end of the wire ina 
state of combustion. Under the jar is a saucer, 
containing water to prevent the escape of the _ 
gas. 





DXLVIX. 
ZINC BURNS BRILLIANTLY IN Oxycen Gas. 


If a picce of Zinc be put into the Platinum spoon with a 
very small piece of Phosphorus, and the Phosphorus set on 
fire; and if, in this state, the spoon be immersed in a jar 
of Oxygen Gas, Combustion will be soon communicated to 
the metal, which will burn with a greenish flame, forming 
Oxide of Zinc. 

Observation, Zinc-filiags or turnings will, perhaps, answer the pur- 
puse better, as the particles in a divided state are more liable to come 
bustion, than a piece of the metal. 


DXLVILI. 
ARSENIC BURNS VIVIDLY IN OxyGeEN Gas. 


Put a small piece of Arsenic into the Platinum spoon 
with a piece of Phosphorus, the size of a split pea. Set 
fire to the Phosphorus, and introduce the spoon quickly 
Into a jar of ne Ls Gas: the Phosphorus will soon fire the 
the metal, which will burn with much brilliancy, giving out 
white fumes, which will attach themselves to the sides of 
the jar. 
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ath 


Observation. These furtres are Arsenic Aeid, the same as that known 
by the ‘name of white arsenic. “ The filings of arsenic may, perhaps, 
answer the purpose better. In either case, the metal must be used: 
this is mentioned in order to distinguish between arsenic acid and arse- 


nic, the latter being the metal, in the reguline state. 


DXLIX. 


Hyprocex anp Oxycen Gases Burn ann Detonare, 
When mixed together. 


Fill a bladder, about one-third with Oxygen, and the 
other two-thirds with Hydrogen Gas; affix a brass to- 
bacco pipe (sce the figure in page 287,) to the bladder: dip 
the pipe in a lather of Seap, and press the bladder so as to 
form bubbles. As they ascend in the air, inflame them by a 
lighted candle : —vivid Combustion and Joud Detonation will 
be the consequence. 

Observation. Care must be taken not to inflanve the bubbles, until 
they are completely detached from the bowl, because che (lame may 
communicate with the guses in the bladder, which would, of course, 
burst the apparatus. 


DL. 


THe ComBrsTion OF SULPHURETTED Hyprocen 
With Oxryecn Gas, is attended by Detonation. 

Fill a bladder, having a pipe and stop-eock, with two 
fifths of Sulphuretted Hydrogen, and three-fifths of Oxy- 
gen Gas: dip the pipe in Seapesuds, and blow bubbles 
by pressing the bladder between the hands; the bubbles 
will ascend, and may be inflamed by a tighted candle. ‘These 
bubbles detonate at the tine of inflammation. 


Observation, The products of this combustion are water and gule 
phurous acid. 
DLI. 
Comatusrion oF Poosrnuurnrrep Hyprogen Gas 
With Orygen Gus. 

Prepare a jar of Oxygen Gas, and pass into it, through 
water, a few globules of Phosphuretted Hydrogen Gas - 
Combustion and detonation will take place. This may be 
tia done, until the whole of the Oxygen in the jar 
eg ed. Phosphoric Acid will be found on the sides of 

jar. 
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Observation. ‘This exptriment my be varied by prepanng two 
bladders with stop-cocks, snd filling them, one with oxygen, and the 
other with phosphuretted hydrogen gas. As the stop-cock of one biad- 
der is opened, let an assistant turn that of the other so close to it, 
a ae two streams of gas may be emitted side by side, and in- 
amed. 


cae recess 


The following Experiments illustrate the capability of 
some Compound Gases, containing Oxygen, to support 
Combustion. In all these Cases, the Oxygen quits its for- 
mer Combination to unite with the burning body. 


DLII. 
INFLAMED CHARCOAL BURNS IN Nitrous Gas. 
Inflame a piece of Charcoal, agd immerse it, by means 
of a wire, ina jar of Nitrous Gas; a very brilliant com- 
bustion will be the consequence. 


DLIII. 
HomBerc’s Py ropuorus BURNS IN Nitrous Gas. 


Pour some of Homberg’s Pyrophorus into a jar contain- 
ing Nitrous Gas; a very beautitul stream of fire, will be 


s 


seen to flow to the bottum of the jar. 
DLIV. 
Nitrous Gas DUES NOT SUPPORT THE COMBUSTION 
Of a Taper or Candle. 

Immerse a lighted taper or candle in a jar of Nitrous 
Gas; it will instantly be extinguished. 

Ubservation. In the two foregoing and three following experiments, 
the substances employed were elevated to so high a temperature, aa to 
separate the oxygen from the nitrous gas ; it is not so with the flame of 


a candle, which cannot destroy the affinity which exists between the 
uitrogen aud oxygen. 


DLV. 
Prospuyogus spurns in Nitrous Gas, 

Set fire to a piece of Phosphorus, and mmerse it, (in a 
Platinum spoon,) in a jar of Witrade Gas: a very brillant 
Combustion will now take place, and Phosphorous Acid 
will be formed; at the same time that Nitrogen Gas will be 
disengaged. 


Observation. That nitrogen exists in the gas, may be proved by the 
extinction of the flame of a taper when immersed in it. ’ 
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DLVI. 
HyproceN BURNS WHEN MIXED WITH Nitrous Gas. 
Fill a stout phial with Nitrous and Hydrogen Gases, in 
equal proportions, set fire to the Gases at the mouth of the 
phial. Flame of a green colour will pervade it. 
, DLVII. 
SuLPHURETTED HyprRoGEN WILL BURN WHEN MIXED 
With Nitrous Gas. 
Let a bladder be filled with three-fifths of Sulphuretted 
Hydrogen Gas, and two-fifths of Nitrous Gas. If Soa 


bubbles are blown with this compound, they will explode 
and burn with a Jight-green flame, when a hghted candle is 


brought in contact with them. 


Observation. If these proportions are mixed ina jar, and inflamed, 
u greenish flame will pervade the whole of the vessel. 


DLVITI. 
Nitrous Acip GAS BUPPORTS COMBUSTION, 

Iininerse a burning taper in a jar of Nitrous Acid Gas; 

the flame will be enlarged, and it will burn brilliantly. 
DLIX. 
FuosPnornts Burns rx Nitrous Acip Gas. 

If a piece of inflamed patie aaa be plunged in a jar 
of Nitrous Aci! Gas, a very beautiful and brillant Com- 
bustion will be the consequence. 

DEN. 
CHarcoaL, sxp Homerras Pyropnurvs, BURN IN 
Nitrous Acid Gus. 

Immerse a piece of ignited Charcoal in a jar of Nitrous 
Acid Gas: it will burn witha dull red flame; but if some 
of Homberg’s oly irae be poured into a jar of this Gas, 
a brilhant stream of fire will flow to the bottom. 

DLXI. 
A TAPER BURNS BRILLIANTLY IN Nitrous 
Oxide Gas. 


rb ga a jar of Nitrous Oxide Gas, and immerse in it a 
r; the flame will instantly be rendered more vivid, 
and as the taper burns, slight detonations will be heard. 
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Observation. When the gas has beer nearly expended, the external 
film or flame will be of a very beautiful azure hue. 


DLXI. 
CiARreoaL BURNS IN Nrtraovs Oxipr Gas. 


If a piece of red-hot Charcoal be introduced into a Jar of 
Nitrous Oxide Gas, it will burn ‘with almost the same bril- 
liancy that it docs in Oxygen Gas. 


DLXIIL. 
lron-wWIRE BURNS YIVIDLY 1x Nitrous Oxrve Gas. 


Attach a small piece of Phosphorus to a spiral wire, si- 
milar to that used for Combustion in Oxygen Gas; set 
fire to the Phosphorus, and when in a state of inflammation, 
introduce it into a large jar Gf Nitrous Oxide Gas: a very 
beautdul scintillating Comoustion, with much splendour, 
will take place. 

DIUXIV. 
PHOSPHORUS BURNS WITH GREAT RAPIDITY 
In Nitrous Oxide Gus. 


Immerse a picce of reunited Phosphorus ina jar of Nitrous 

Oxide Gas 5 at will burn remarkably quick, and with asto- 
« a e ; . ‘ = 
ishing: splendour. 

O'servution, Ti a smail piece, of doutie the size of a n’s head, be 
putin a platanen spoou imagers doin hie peasy aba ch sk iro-wire 
heated ta whiteuess, be brought in contact with it, an explusicn will be 
the consequence. 

DLXV. 
THE COMBUSTION OF SuLPuUR IN Nirrovs Oxipe Gas, 


Is attended by beautiful phenomena. 


Dip a long slip of Weod in melted Sulphur, so that one- 
half, upwards. z-ay be covered. Light ‘t, and whilst burn- 
ing with a week bluish flame, introduce it into a jar of 
Nitrous Oxide Gas: the flame will be instantly extinguished, 
Withdraw the atch, inflame it avain, aud let it burn for 
two or three seconds until the flame be vivid, then immerse 
It once more. Lnstead of extinction, the flame wil! be now 
kept up with great splendour. It will be of a delwage red 


colour. 
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, DLXVI. 
-  Jewc-Fi Linas BuRN in Nirrovs Oxrps Gas, 


-. Put some Zinc-filings into a Platinum spoon; and with 
them, a small piece of Phosphorus: set the Phosphorus on 
fire, and immediately plunge the whole into a jar of Nitrous 
Oxide Gas. Combustion will be communicated to the Zinc, 


which will accordingly give out a greenish flame. 


DLXVIT. 
BEAUTIFUL COMBUSTION oF Homsgrnc’s Py rorpnuorts 
In Nitrous Oxide Gas. 

Pour some Homberg’s Pyrophorus into a jar of Nitrous 
Oxide Gas: as it descends, it will appear to be transformed 
into a stream of fire. 

DLXVIUII. 
HyprRocGEXN, aNp Nitrovs OxtipE Gases EXPLODE 
When inflamed together. 


Fill a small stout wide-mouthed phial with equal parts of 
Hydrogen, and Nitrous Oxide Gases: before the phial is re- 
moved froin the shell, wrap round it a piece of cloth, or a 
pocket-handkerchief!, Now hftit up quickly, and present 
the mouth to the flame of a candle; a loud explosion will 
be the consequence. 

DLXIX. 
SOAP-BUBBLES INFLATED with Pypiocis any Nitrous 
Oxide Gases, crplode whea inflamed 


Half fill a jar with Nitrous Oxide Gas; fill the other 
half with H ydrogen Gas; and fill a bladder from the mix- 
ture. Attach a tobaccu-pipe to the bladder, and prepare 
some suap lather. Dip the bowl of the pipe in the lather, 
form bubbles, and set fire to then when they have ascended 
a little way :they will explode with a loud report. 


DLXx. 
ComBusTION of PuospnureTTED Hl yDkOGEN, 


In Nitrous Oxide Gas, attended by Explosion. 


Prepare a jar of Nitrous Oxide Gas, and pass up into if, 
a few globules of Phosphuretted H ydrogen das, ata time; 
they will explode the instant they come in contact with the 
other Gas, exhibiting a very bright flame. 
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Observations. Phosphate of Ammonia will be the result of this com- 
bustion ; for the oxygen of the nitrous oxide, having combined with the 
phosphorus to form phosphoric acid, leaves the nitrogen to combine with 
the free hydrogen, and thus form ammonia. But these two substances 
being unable to retain their gaseous form separately in the same vessel, 
combine and form phosphate of ammonia. 


The following Experiments illustrate the capability of 
Chlorine Gas, and some of its compounds, to support Com- 
bustion. In all such cases, the Chlorine combines with the 
combustible, forming a Chloride. 


DLXXI. 
A LIGHTLD TAPER BURNS WITH MUCH ENERGY 
In Chlorine Gas. 
If a lighted taper is immersed in Chlorine Gas, Com- 
bustion will be most actively continued ; and will be accom- 


panied by red flamg, and a copious emission of dense fumes, 
as long as any of the Gas remains in the jar, in a state of 


purity. 
DLXXII. 
Combustion of CHARCOAL-POWDEBR IN CHLOBINE. 
Pour sume dry Charcoal, newly made and tinely powder- 
ed, into a jar containing Chlorine Gas: a very beautiful 
combustion will take place, displaying a stream of fire. 
DLXXIUE, 
PHOSPHORUS BURNS SPONTANEOUSLY IN 
Chlorine Gas. 


If a bottle be filled with Chlorine Gas and a bit of Phos- 
po be introduced into it, it will take fire spontaneoualy, 
urning with a light-green flame, but without affording so 
much light as in Oxygen Gas: the product will be a white 
substance, which adheres to the sides of the vessel, and is 
the Proto-chluride of Phosphorus. 


Observation. The proto-chloride is that state of combination, in 
which the phosphorus unites with the least quantity of chlorine. 


DLXXIV. 
Boron 1s COMBUSTIBLE IN Cuiormg Gas. 
Af a small quantity of Boron is introduced into a jar’ or 
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bottle, filled with Chlorine Gas, it takes fire and burns with 
a most splendid flame; and as the combustion goes on, the 
Chlorine and Boron are deposited on the sides of the vessel 
in the form of Chloride of Boron. 


DLXXV. 
Mercrry Burns iN CHLOBINE Gas. 


A very bniliant combustion takes place if Mercury in a 
Piatinum spoon, be heated in a jar of Chlorine Gas ; Chlo- 
ride of Mercury will be formed. 


DLXXVI. 
PoTassitM BURNS WHEN HEATED IN 


~ Chlorine Gas. 


Put a globule of Potassium into an Tron spoon, and um- 
merse it i a jar contanung Chlorine Gas, heat ait: by 
means of a burming Jens, to about 70° of Fahrenheit: a 
very splendid combustion will take place, and Chlonde of 
Potassinm will be formed. 


Qusstaagéion, Tt as best to aameree the Potassinin by means of 


eo sendy as a puativam one would be corruded by the action at 
Pa ‘ee <sdow: ; 


DLNANIE. 
SODLEM is COMBUSTIBLE IN CHrontne Gas. 
If a small quantity of Sodium ina Plannum = spoon, be 

; “oe ; — er ‘ i : . ; 
juunersed ina jar of Chlorme Gas; rapid combustiun, with 
red sparks and flainc, will take place: the product will be 
Chlonde —? Sodium. 

DEAXVITI, 

Tin scans tx CHLoaing Gas. 


Put some Granulated Tin, or Tin-filings, heated to about 
S0*%, into a Plaunum spoun, and immerse them in a jar of 
Chlorine Gas. ae ae combustion, attended by a bluish 
white flame, will take place, forming Chlonde of Tin. 


Observation. This experiment may be varied by immersing a piece 
of tinfoil, bung upon a platinum-wire, in a jar of this gas. 
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DLXX 1X. 
SILVER-LEAF BURNS IN CHLORINE Gas. 


Put a piece of Silver-leaf on the hooked end of a Plati- 
num wire; heat it to about 80° or 100°, and in this state 
immerse it ina jar of Chlorine Gas. Combustion, with a 
brilliant white flame, will take place, forming Chloride of 
Salver. 


' Obserettion, The same phenomenon will result, by using the filings 
at Sover. 


DLX¥NN. 
Cobp-poar rerss in Covering Gas. 


I Gold-leaf be heated to about 100°, and iminersed in 
a jar of Chlorine Gas, combustion, with a beauutul green 
flame will take place. Ciloride of Gold will be formed. 


DLXXXI. 
Bismeru is COMBUSTIBLE IN CHuLORINE Gas. 


Put a few Bismuth-tilings into a Platinum spoon, heat 
them to about SOY, and immerse them in a jar of Chlorine 
Gas. Combustion wall take place, attcuded by a blue light. 
Chlonde of bismuth will be formed. 


DUKRXIE 


ARSENIC ts CosBesTisLe rs CHorogaine Gas. 


Put some filings of Arsenic into a Platinum spoun, heat 
them to about 80%, and immerse them in a jar of Chlorine 
Gas. Combustion will take place, attended by beautiful 
scinullauens and a greenish fame. 


Observation. Chloride of arsenic will be formed in dense white fumes. 


DLXXX? lt. 
Iuon wILt uurmn IN CHLoaInE GaAs. 


Put some [ron-turnings into a Platinum spoon, heat them 


to about 200°, and immerse them in a jar of Chlorine Gas. 
Combustion, attended by a vivid red light, wall take place, 
formity, Chioride of Lron. 
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DLXXXIV. 
COBALT BURNS 1N CHLOBINE Gas. 


Put some Cobalt-filings into a Platinum spoon, heat them 
to 200°. and immerse them in a jar of Chlorine Gas. Com- 
bustion, with a pale blue light will be the consequence, form- 
ing Chloride of Cobalt. 

DLXXXV. 
Leap ts CompusTiBLE 1x CnLorine Gas, 


Into a Platinum spoon put a few filings of Lead, heat 
them to 80°, and immerse them in a jar of Chlorine Gas. 
Combustion will take placc, attended by a lambent white 
flame. Chloride of Lead will be the product. 


DLXXXVI. 
Coprrrk RURNS IN CHLORINE Gas. 


Put some Copper-filings into a Platinum spoon, heat them 
to 180°, and immerse them in Chlorine Gas. The filin 
will burn with a dull red flame. Chloride of Copper will 
be the result. 

DLXXXVIT. 


ANTIMONY BURNS IN CHLORINE Gas. 

If Filings of Antimony, are heated to about 80°, and 
immersed in a jar containng Chlorine Gas, rapid scintilla- 
ting combustion, with a white flame, wil] take place. Chio- 
ride of Antimony will be formed. 


DLXXXVIII. 
Zinc xs ComBustisle in Cuiosine Gas. 


Put some Filings of Zinc, heated to about 80° Fahren- 
heit, into a Platinum spoon, and immerse them ina jar of 
Chlorine Gas. Vivid combustion will take place, ac- 
companied by brilliant scinullauons. Chloride of Zine will 
be formed. 

DLXXXIX. 
NIcKEL sckNs 1N CuLoniwe Gas. 

If small pieces of Nickel heated to about 200°, be put 
into s Platiaum spoon and placed in a jar of Chlorine Gas, 
brilliant combustion will take place, and Chloride of Nickel 
will be formed. | | 


COMBUSTION. 317 


Dxc, 
TELLURIUM IS COMBUSTIBLE In CHzrornINEe Gas. 


If small pieces of heated Tellurium are introduced into a 
jar of Chlorine Gas, they will raged take fire, and burn 


witha greenish flame. Chloride of Tellurium will be the 
product. 


pxcr. 
Compustion or Dutrca Mera 1n Cuitorgine GAs. 


Hang upon a hooked wire a leaf of Dutch Metal, and 
immerse it in a jar of Chlorine Gas ; a very beautiful com- 


bustion will take place: Chloride of Copper will be formed. 


DXCI. 
PHOSPHURETTED Hyprocen Gas BURNS IN 
Chlorine Gas. 
Having prepared Phosphuretted Hydrogen Gas in a re- 
tort, put the beak under a jar of Chlorine, placed upon a 


shelf over Mercury. As the globules ascend, they will in- 
flame and detonate. 


Observation. When a few globules have passed up, the beak should 
be withdrawn, as a greater quantity at one time, might, by its explosion, 
burst the apparatus. ‘The products of this combudtiun are chloride of phos- 
phorus, and hydro-chloric acid eas of the chlorine combining with 
the hydrogen, and part with the phosphorus. 

DXCLU. 

ANTIMONY BURNS IN Prot-oxipE of CHLORINE. 

Heat some Filings of Antimony, gently, in a Platinum 
epuon, and iminerse them in a ar containing Prot-oxide of 
Chlorine. Combustion, attended bya dull yellowish white 
light, will be the consequence. 

DXCIV. 
Coprer wukNs IN Prot-oxrpe oF CHLORINE. 

Heat sume Copper-filings in a Platinum spoon, and im- 
Merse it ina jar of Prot-oxide of Chlorine. Combustion, 
attended by a dull red light, will be the consequence. 

DXCV. : 
Com sustion or CHancoay In Prot-oxips oF Caroarxe. 


Kindle a piece of Charcoal, place it in a Platinum spoen, 
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and immerse it ma jar of Prot-oxide of Chlorine. It will 
burn with a duil ish light. , 


; DXCVI. 
Comsostion or Puosrpuorus 1N Prot-ox1DE or 
Chlorine. 


Place a small piece of Phosphorus in a Platinum spoon, 
and immerse it in a jar of Prot-oxide of Chlorine, Explosion 
and rapid combustion will be the consequence. 

DXCVIL. 
Exp osion AND ComavusTion oF Pnosrnorus 1N 
Per-oxide of Chlorine. 

Introduce a Platinum spoon, containing a piece of Phos- 
phorus, of the size of a pea, into a jar containing Per-oxide 
of Chlorine. Detonation, and decomposition of the Per-oxide 
will be the consequence. 

Observations. tis remarkable, that even after the decomposition, 
the phosphorus continues to burn with much splendour in the oayeen 
and chlorine gases, which have becn separated from each other. The 


per-oxide of chlorine, is in the highest state of oxygenation of which the 
chlorine is capable. 


- ec teemesae 


The following Experiments prove the power which other 
Gases, besides those alrvady mentioned, have of supporting 
¥ « 
Combustion. 
DACVIN. 
Potassium 18 compcstTigLe IN Tovine Vapour. 


Immerse a small globule of Potassium, by means of au 
Iron spoon, in a jar containing the Vapour of Iodine. _ it 
will burn with a beautiful A Sa PP flame, and Tudide 
of Potassium will be formed. 


Observation, If this compound be heated ina yar of chlorine gas, 
chloride of potassium will be the praduct ; the iodine being set free. 
PAIN. 
Porassica gurne is Sinicatep-rivuogtc Gas. 
Put a globule of Potassium into an Lron spoon, and heat it 


tently in a jar of Silieated Fluoric Gas. Combustion, with 
a beautiful reddish light, will take place. 
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Observation. The silicated fluoric acid gas is here prescribed, because 
of the impossibility of obtaining pure fluoric acid gas, in a glass jar, where 
an experiment of this nature must be performed. The usual mode of 
obtaining and preserving this gas, and the acid of the same name, is by 
using a jendlen retort and receiver ; also a leaden bottle to hold it after 
it is prepared. When it is prepared in a glass retort, or preserved in a 
glass jar, it acts so rapidly on the silica of the glass as not only to cor- 
rode and detroy its transparency, but frequently to perforate it with 
holes. In these cases, the gas itself is converted into silicated fluoric 
gas. 

DC. 


SuLPHUuRETTED HyproceEN GaAs stprorts ComBUsTION. 
Heat a globule of Sodium (in an Iron spoon,) in a jar of 


Sulphuretted Hydrogen Gas. A very beautiful combustion 
will take place, and Hydrogen Gas will be evolved. 


O'servation, Were the sulphur and the metal combine, forming sul- 
phuret of sodium, which is a reddizh substance. 
Dc!I. 
PorTass1UM BURNS IN SULPHURETTED Hyprocren Gas. 
Ao clobule of Potassium heated in this Gas, will enter 


into vivid combustion. Sodium treated in the same way 
will present similar phenomena and results. 


Obserration ‘The stiiphuretted hy lrosen gas may be recovered from 
these sulohurets by the action of actts. 


Dcll. 
PoTassIOM BURNS IN THE Vapour OF SULPHURET OF 
Curbon. 


Pour a few drops of Sulphuret of Carbon into a Florence 
flask, place it over a lamp, and apply a gentle heat; then 
immerse, by means of an [ron spoon, a globule of Potassium 
in the vapour arising from it. Combustion, with a red flame, 
will be the consequence: and Sulphuret of Potassium will 
be formed. Allow some of the vapour to escape, before 
the metal 1s submitted to its action, 


Observation. A glolaibe ot Sdian. treated tu the same way will af- 
ford gimilar pheuome::t aud results. 
DCL. 
Hweaten Piatti NUM-WIRE BECOMES KED WoT WHEN 
Hebd in the Vapour of Sulphuric Ether. 


Pour half a dram of Sulphuric Ether into a wine-vlass, 
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and twist a picce of Platinum-wire of the fineness of a sewing- 
thread, in the form of a screw, round the finger : when it has 
received a spiral form, hold it in the flame of a candle until it 
be red-hot; when the redness is considerably abated, if held 
over the wine-glass, it will be immediately resumed, and kept 
up as long as the Ether continues to ascend in the state of va- 

ur. e riment succeeds better, if, when the wire is 
hagied: the candle be withdrawn; when the appearance in the 
dark will be phosphorescent. 


Observations. On this experiment is founded the interesting one of 
the preparation of a lamp which exhibits light without flame. 


LAMP WITHOUT FLAME. 


Around the tube of a small aleohol-lamp twist a piece of Platinum. 
wire, one hundredth part of an inch in diameter; and form about ten or 
a dozen convolutions above the 
tube with the same piece. 
This may be done by previously 
twisting the wire around a to- 
bacoo-pipe. Let the cotton- 
wick be small, having its fibres 
loose, and standing perpendi- 
cular in the tube, but no bicher 
than the third or fourth convoe 
Jution. The coils towards the 
top should gradually become 
smaller as they approach it. 
The lamp should be a little 
more than half filled with alco-~ 
hol, ether, or even camphor. 
Light the wick, and when the 

r coils become red-hot, 
blow it out: al) the wire above 
the wick will now arrive at a 
white heat, and continue to give 
eut a most brilliant light as long 
as the alcohol, &c. continues to 
ascend by the capillary attraction of the cotten. Im a dark room, a 
geutle lambent flame will be seen playing rowel the wire. The annexed 
is a figure of this pep 

A. B, 36 the level of the spirits or other combustible fluid in the lamp. 

This lamp evolves a degree of light not only sufficient to read the 
smallest characters, but it radiates with the intense splendour of sub- 
stances undergoing combustion in oxygen gas, and is attended by heat 
so powerful that the alcohol often takes fire, and the luinp is spantane- 
ously re-lighted within a few seconds after being extinguished. 

Lampa of this construction are sold by the Philosophical instrument- 
makers for six shillings each. 
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DCIV. 
VARIATION, IN THE Varour or CAMPHOR. 


If a piece of Camphor, or a few small fragments of this 
inflammable substance ina heap, be placed in any convenient 
situation, as ona shilling, the bottom of a glass, &e.; and 
a piece of Platinum wire, cither coiled or pressed up to- 
pciher, be heated and laid upon it, the Platinum will glow 
ilhantly, as long as any Camphor remains, and will fre- 
quently light it up into a flame. 


Besides the Gascs and Vapours aboce mentioned, the ex- 
traordinary fact has been ascertained that Steam from 
Water will give much brilliancy and intensity to the light 
and heat proceeding from burning bodies. 


Mr. J. F. Dana, has published, in’ Professor Silliman’s 
Journal, that when a jet of Steam issuing from a small aper- 
ture, is thrown on burning Charcoal, the brightness is in- 
creased, if the coal be held at the distance of four or five 
inches trom the pipe through which the Steam passes; but, 
if the coal be held nearer, it will be extanguished : a circular 
black spot first appearing where the Steam is thrown on it. 
The Steam in this case does not appear to be decomposed, 
and the increased brightness of the coal depends probably 
on a current of atmospheric air, occasioned by the Steam. 
But, when a jet of Steam, instead of being thrown on a 
single coal, is made to pass into a Charcoal fire, the vivid- 
ness of the combustion 1s increased, and the low attenuated 
flame of coal is enlarged. 

When the wick ak acommon oil-lamp is raised, so as to 

ive off large columns of smoke, and a jet of Steam is thrown 
into it, the brightness of the flame is increased, and no smoke 
is thrown off. When Spirits of Turpentine are made to burn 
on a wick, the light produced is dull and reddish, and a 
large quantity of thick smoke is given off; but when a jet 
of Steam is thrown into this flame, its brightness is much 
increased ; and, when the experiment ts eae performed, 
the smoke entirely disappears. When the vapour of Spirits 
of ‘Turpentine is made to issue from a small oritice, and is 
inflamed, it burns, and throws off large quantities of smoke ; 
but, when a jet os Steam is made to unite with the vapour, 
the sinuke entirely disappears. Wien vapour of Spirits of 

xX 
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Turpentine, and of Water, arc made to issue together fro:n 
the same orfice. and are inflamed, no smoke appears. 
Hence its sisappearmg in the above experiment, cannot be 
supposed to depend on a current of atmospheric air. 

Vhen a jet of Steam is thrown into the flame of a Spirit- 
of-wine lamp, or into flames which evolve no smoke or Car- 
bonaceous matter, the same effect is produced as by a cur- 
rent of air. It appears from these experiments, that, in all 
flanes which evolve smoke, Steam produces an increased 
brightness, and a more perfect combustion.‘ Now, (says Mr. 
]).) with a very simple apparatus, Steam might be introdu- 
ced into the flames of street-lamps, and into all flames which 
evolve much smoke. The advantages of such an arrange- 
ment would be, a more perfect combustion, and a greater 
quantity of hight from the same materials.” The flame of the 
Jamps to which Steam 1s applied, might be made to keep the 
water boiling which supphes the Steam, i the same manner 
that the Alcohol blow-pipe mentioned in this work, and 
exhibited in Plate 9, distils and burns its own vapour. 
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CUAPEER  XIIT. 


EXPERIMENTS ON TUE PREPARATION AND OSES 
OF EOLMINATING AND BETONATING COMPOUNDS, 


THE most remarkille fustanes of Exp osion by Heat 
with which we are acqpuahited, ore those where Explosive 
Mixtures are used, aed where Bovcrdberation of the Air ts 
the consequenre. Inthe explosion of these compounds 
(which are of various kinds), the simple substances of 
which they are composed are ether resolved into their 
primary states, or they tinediately enter into combina- 
tion with other substurces, which, like themselves, have 
just been Jiberated. tn most cases, they not only assume 
hae retain the elastic form. The explosion ot these 
bodies is doubtless owing to their combination with heat : 
but whether the heat has been Jutent in themselves, or 
whether they are capacitated, oy a slight elevation of tem- 
perature, suddenly to rob the surrounding atmosphere of 
Its heat, is not known. 

It is remarkable that Nitrogen is a component part or 
most explosive nuxtures Lixplosion, or the Reverbera- 
tion of Air, is merely 9 consequence of their sudden ex 
pansion, or assumption of the elastic form. 

The general causes of Explosion in the following Ex- 
periments, ave Heat, Inflammation, Friction or Percussion, 
and Mixture. 


DCV. 
Deritacration oF Nituic Acip with Oi or Tor. 
PENTINE, 

If 1 ounce of Oil of Turpeatine be poured into a galli- 
pot (placed in the open air', and 1 ounce of Nitrie Acid, 
with 20 drops of Sulphurie Acid, mito a plial Ged to che 
eud of a walking-stick ; the Acid, ou being thrown upon 
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the Chi (at arim’s length, to prevent accident) will cause 
Deflagration abundance of Light and Seat being 
esolved. 


DCVI. 


SuppHuric ACID DEFLAGRATHS With ReEn-nor CHar- 
COAL. 


Cover up some small pieces of Charcoal ina crucible, 
and give them a red heat. When perfcetly bot. uncover 
the crucible, and pour some Sulphurte Acid upon them 
from a phial ted to the end of a stick: immediate De- 
flavration will take place from the rapid decomrosition 
of the Acid, part of which will he thrown out, by the quick 
disengagement of Carbonic Acid Gas. When the ection 
has subcided, Sulphur will be found precipitated on) the 
Charcoal. Tere thet ‘harcoal, in the red-hot state, has 
more affinity for Oxygen. than Sulphur bos in the state 
of Sulphuric Acid; the conseaqtences ores the formation 
of Carbonic Acid and the precipitation of Sulphar, 

DOVE. 
INSTANTANEOUS Expansion oF Wattk WHEN HEATED 
SUDDENLY. 

If a tea-spoon-full of Water be thrown ito a ladle or 
other vessel containing boiling Oiler Pat, a number of 
rapid Explosions will take place from the suddeu expiune 
sion of the Water. Here) the Oil requ:ring greater tr ut 
to make it boil than Water does; the Water is) rapidly 
converted into Steam, by depriving the Gib of part ef ats 
Caluric.  Cunseqne sntly, the quantitv af Calorie as se 
great, and the expansion wo stsdden. flea in aelition te 
the reverberation of the Air, some of the contents of the 
vessel will be thrower out. 


bc VO. 


Decomposition of Sreaw FROM Waren, HY MELTED 
ANTIMONY, ATTENDED BY Eariosion. 


Melt some Autimony ia crucible, and when at a white 
heat, pour some Water into a siall retort. and) held) at 
over a damp. When the Steam pisses out, hold it over the 
crucible containing the Antimony, so that the Steam may 
enter lito or pass over it At this tnetant, let ap assistant 
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agitate the crucible by a pair of tongs: a series of very 
violent Explosions will take place, as the Water, in the 
farin of Steam, is decomposed. Here the Oxygen com 
bines with the Metal, and the Hydrogen is set tree. 


ScLPHUR DEFLAGRATES WITH MELTED NITRATE OF 
Porass. 

Melt 4 drams of Nitrate of Potass ina crucible, and 
when itis completely fused, throw in’ 2 drams of Sul- 
phur, in powder; Deflagration will be the consequence. 
Here the Salt will be aecomposed, and Sulphate of Potass 
will be teund in the crucible. 


DCX. 
To MAKE GUNPOWDER. 


Pulverize separately, 5 drams of Nitrate of Potass, 1 
dram of Sulphur, and 1 dram of newly-burnt Charcoal : 
mix them together in a mortar, with a little Water, so as 
to make the compound into a dough, which roll out inte 
round pieces, of the thickness of a pin, upon a stab; this 
must be done by IOs hw thoacd backwards and forw ards 
until the dough is ofa proper size. When three or tour 
of these strings, or pieces are ready, put them together 
and with a knite cut the whole otf in small grains. Place 
these crainms ona sheet of paper, in a warn place ; 
they will soon dry. During granulation, the dough must 
be prevented from sticking, by using a littl of the dr 
compound powder. ‘This mode of) granulation, ‘lieuslk 
tedious, is the only one to be used for so small a quan- 
uty, for the sake of experiment: in the large way, Gun- 
powder is granulated by passing the composition through 
SIEVES. 

DCX. 
Common FermMinaring Powper. 


— Mix together L dram of Sulphur, 3 drams of Nitrate ot 
Potass, and 2 drams of Carbonate of Potiss (all previously 
pulverised) in a sheet of writiig-paper. When peoperly 
mixed, put them into a small stoppered phage An 
eighth, or a sixteenth part of this, put on a tirc-shove!, or 
tiu plate, beld over the fire fora few minutes, will ex- 
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plode ; immediately before the sea a a viulet-coloured 
flame will be seen to hover round it. 


DCXII. 


A Compounnp oF Nitrate or Potass, Sunwrvr, AND 
SULPHURET OF ANTIMONY, DEFLAGRATIS WHEN 
SLIGHTLY INFLAMED. 


Reduce separately to fine powder, 4 ounces of Nitrate 
of Potass, 2 ounces of the Sulphuret of Antimeny, and 1 
ounce of Sulphur; mix them well on a shect of paper 
with a wooden or ivory spatula, and preserve the com- 
pound in a dry phial. When it is to be used, lay about a 
dram, or more. ona piece of wood or iron, and fire it with 
a red-hot iron wire ; instant Deflagration, accompanied by 
dazzling light and great heat, will take place. 


DUXII). 


SutpHcret or Axtimony axp Nitrate oF DPorass, 
DEFLAGRATE AT A RED JLeEat. 


Pulverize 4 drams of Nitrate of Potass and the same 

uanfity of Sulphuret of Antimony ; combine them, and 
throw about a dram of the mixture into a red-hot cruci- 
ble; immediate detlacration will be the consequence. — If 
we continue to deflagrate the compound until the whole 
is exhausted, some of the revived metal (Antimony) will 
be found at the bottom of the crucibic. Hf the Nitrate of 
Potass be first melted, and the Sulphuret then thrown 
m; the Deflagration will be the same. 


DCALV, 


CHARCOAL DEFLAGRATES WITH MELTED NITRATE OF 
Porass, 


If 4 drams of Nitrate of Potass are nade hot in a cru- 
cible, and 2 drains of powdered Charcoal are thrown into 
itn this state. amost beautiful explosion and combustion 
will take place. The new products are Carbonic Acid 
Gas, Carbonate of Potass, and Nitrogen Gas ; the second 
is stationary, whilst the first and third fly off. The de- 
composition is obvious. The Charcoal combines with the 
Oxygen of the Nitric Acid, forming Carbonic Acid, 
which ¢%ges on the Potass (now free), whilst the Nitro- 
gen, combining with Caluric, furms Gas. 
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DCXV. 
CHARCOAL AND NirratK or Parass DEFLAGRATE 
WHEN INFLAMED BY A Rep-nor Tron. 

Pulverise 2 drams of Nitrate of Potass and 1 dram of 
Charcoal; mix them tegether, and put them on a fire- 
shovel m the chimney-corner. or on the side of the grate. 
Touch the compound with a red-hot izon wire, very bril- 
liant combustion will be the consecuenee. The Nitrate 
will, of coure, be decomposed. end the Charcoal, uniting 
with iis Oxygen, vill be couvertcd into Carbonte Acid, 
part of which will combine with the Potass; another part 
will be evolved, as will also the Sitrogen Gas, which has 
been set free by the decompesifion. 

DOXVI. 
PuemBaco (Canscrsy or Tony) pre haGRATEs WITH 
| Miurio Nirearh oF Porass. 

Into a erucible contaiaure o Pile nmielted Nitrate of 
Potass, throw some powdered Plumbago; detlagration 
will be the couseqaence, This exp criment now be varied 
by mintoye the two subsineces ca powder, and throwing 
them into a hot eruciile, ihe Coron wall av ofP in the 
state of Carbomte Aen aud ¢inado of tron will reaiatn. 

DCXVil. 
PHOSPHORUS DEFLAGRATES WIth MELTED NITRATE OF 
Poriass. 

If 6 grains of Phosphorus be thrown into a crucible, 
containing 8 drams of red-hot meited Nitrate of Potass, 
at very violent detonation ate Voy beeveretefaal combusgon 
will take place. Nitra uo Gousan Pla wy: te of Potass 
will be formed.— Sitsithir ethers resale from: the aetion of 
Phosphorus on melicd Nitrate of Soda. 


DONVIEE 
Percussion cavsrs vii Tiarcesios oF PuospHores 
AND Norriatrin or Porass. 

A mixture of JO eruns of cowdes d Nitrate of Potass 
with 2 oriuns of Phosphorus, ash PEOG HEE wv overy tolerate 
explosion when struck on ao anv.) bye bot hemmer, 
Nitrogen Gas, Phosphone Aci aud Pbesphote of Potass, 
are the results et this deeeniposttin, the scme pheno. 
mena take place when Phosphorus is) combined with 
Nitrate of Soda, and struck in the same way. 
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DCXIX. 


PercossioN CAUSES THE Exp.osion oF SuLrnur WIitH 
NITRATE OF SILVER, AND REDUCTION OF THE 
MrETaL. 


Reduce to powder 10 grains of Nitrate of Silver, and 
then mix ath it 4 erains of Salphur: wrap the mix- 
ture in acsmall bit of paper, and place it upon an anvil ; 
warm a heammer which has a broad surface, pretty hot, 
and strike the mixture with it: a violent explosion will 
take place, and upon examination, the Silver will be found 
in a reduced or metatlic state. If the hammer Le cold, 
the Sulphur, enly, wil be affected 5 it will then inflame 
without Detonation. 


Observation. Here, when the metal resumes its original form, 
Nitrogen quits the sult, and becomes gascous from combination 
with the calorie evolved in the decomposition: the oxygen of the 
nitric acid being also free. coumbies with the sulphur, and flies 
off in the state of sulphurous acid gus. 


DCXN, 


PEECUSSION CAUSES THE Eatnosion oF CHARCOAL 
axpo NirratrEe or Sinverk, wirnu Repecrion or 
THE Merrau. 


If 10 grains of Charcoal, in powder, be mined with 10 
grains of Nitrate of Silver, also nt powder, and laid on an 
anvil, wrapped up in paper, an explosion will take place 
when they are siuaridy sirack by a hot hammer, 

Observation. Here the nitrogen of the salt) having combined 
with the caloric evolved by the pe CUSSion, fics off bathe state of 
gas; the oxsgen and charcual also assume the pascous form, 


being converted into carbonic acid gas, whilst the metal is 
restored ty its furmer propertics, oris left partiady oxidised. 


DCXXI. 


NITBATE OF SILVER axp Puosriokvs EXPLCDE, WHEN 
STRUCK UPON AN AXVIL. 


If 6 grains of the Nitrate of Silver are powdered and 
mixed with 2 erains of Phospiorus ina piece of writing- 
paper, then put upon an anvil and strucs with a bomimer, 
a very violent cxploson will take place. Nitrogen and 
Phosphoric Acid will ke ducagayved. | 
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DCXXIIL. 
NItRATE OF AMMONIA EXPLODES BY Heart. 


Place a crystal of Nitrate of Ammonia on a shovel, 
and hold it over the fire: when it has arrived at a 
heat sufficient for melting Lead, it will, in the act) of 
decomposition, explode with consi lerable violence. 


DCXXIII. 


PERCUSSION CAUSES ‘THE DETONATION OF NITRATE OF 
CorrvEr with Puosprorts. 


Place 12 ecrains of Nitrate of Copper. in powder, 
mixed with 2 grains of Phosphorus, upon an anvil, and 
strike them with a hot hammer; detonation will be the 
vonsequence. The Salt will be decomposed, giving out 
Nitroven Gas. Phosphoric Acid Gas also will be formed, 
from the union of the Phosphorus with the Oxygen of 
the Nitrate. 


DCXXIV, 
TRITURATION CAUSES ExpLosion of NITRATE OF Ltap 
AND SULPHUR, WITH REDUCTION OF THE METAL. 


(fa pestle and mortar are for some time kept warm 
before the fire, and a ready-formed mixture of 12 grains 
of Sulphur and 12 erains of Nitrate of Lead, be thrown 
in, and smartly triturated, explosious will take place. 
The Lead will resume its metallic state. whilst Nitroven, 
and Sulphurous Acid Gas will be evolved. 

DCXXV. 

PERCUSSION CAUSES THE ExprLosion or NITRATE OF 
Merrcctry AND Puospnorus, witH Repuction os 
THE METAL. 

If 4 grains of Nitrate of Mercury are reduced to pow- 
der, and combined with 2 grains of Phosphorus, a must 
violent explosion will take place, when they are struck 
sinartly by a hot hammer on an anvil. Globules of re- 
duced Mercury will be found, upon examination of the 

yaper which conta‘ned this mixture. Nitrogen Gas and 

“Phosphoric Acid will be disengaged ; for the Oxygen of 

the Salt combining with the Phosphorus, forms Phus- 

horic Acid, which flics off; the Nitrogen being thus 
eft free, absorbs Caloric, and becomes elastic alse, 
whilst the Metal recovers its properties. 
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DCXXVI. 


PHosruorvs DETONATES WITH NITRATE OF Bismura, 
BY PERCUSSION. 


Triturate ina mortar, 2 grains of Phosphorus with 4 
grains of Nitrate of Bismuth: during this operation, vio- 
lent detonations will take place. 

DCXXVII. 
Artiricita, Voicano. 

Mix 28 pounds of Sulphur and 28S pounds of Tron- 
filings together, and add as inuch Water as will form the 
whole into a paste; bury dhe nciss about two fect below 
the surface of the earth, and in twelve or fourteen hours 
sormuch heat will be wencrated as to swell the earth, and 
cause an artificial Volcano. throwing up whatever im- 
yedes its prowress. uid scattering round ashes of a yel- 
fowich ni bioek catour. Po sneeeed in this experiment, 
advantace stuuli be taken of warn weather (ins the 
months of dune, duty. or August). and after the tenth 
hour of burving the mass. care must be taken not to 
approach too wear its situation. fa this expernment. the 
Air being exclided, the bron is the medium of decompo- 
sition. The heat of the situation permits the Tron-tilings 
to attract the Oxygen of the Water to itself;—in doing 
this the latent Caloric of the Oxygen combines with the 
Hydrogen and Salphur, and produces the flames, which 
having the power of repulsion or ofdiladng bodies, swell 
and burst the carth, and the voleanie matter, which is the 
residuum of combustion. is dhrown aut. 

Observations. There is ao pseudo setratio. near the Bradley 
iron-works, iu Stafiordshire, The tract of ground is) situated 
by the road-side from = Biriainehia: to Wolvechampton, about 
half-way between Wednesbury and Bilston. Ptas inentioned by 
Plott, in his Natural History of Statlordshise, a> beim on fire in 
1686, when he wrote; and he says, thatit was net then known 
how Jong it had been on fire. dt then occupied a space of eleven 
acres; but its ravages have since extended about one mile and a 
half in extreme length, and one mile in breadth. Whether the 
fire originated in accident, or from the sulphur contained in the 
coal anG pyrites, is not kuown ; but it probably arose from = the 
lattcr cause, as, at other pits, the small coal has taken fire on 
being exposed to the air. 

About four years ago it began to penetrate through the floors 
of some houses: it produced great alarm, by appearing in the 
night; .and four of the houscs were taken down = [t exhibits a 
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red heat in this situation, and the smoke has fo.ced us way 
through a bed of cinders, forty feet in height. Gn the south it is 
arrested hy beds of sand, which cover the coal furmation in thai 
part; and on the north-east it is impeded by cultivation. At lirst 
view, a Stranger might suppose himself ig a volcamic region. The 
exterior view of the strata, exposed hy the falling in ot the 
ground, presents a surface blackened by the action of fire, and 


presenting most of the porphyrite and trappean colours in high 
perfection. 


DCXXVIIEL. 
PREPARATION oF HomBerGs PyropHores. 


Reduce separately to powder, 1 ounce of Alum and 1 
ounce of raw Sugar. Melt them in an tron Tadle over a 
clear fire, stirring the mixture until it becomes dry. Re- 
duce the compound to powder ina mortar when cold. Now 

our {ue powder into a strong 4 ounce plial, tito which 
ane a tobaccu-pipe, preserving the bore of the pipe iree 
from particles of the lute; imbed the plualin a coat of 
clay, and immerse it thus in a crucible, fiilliag up the 
space between it and the sides, with sand. Piece the phiat 
with its contents in a good fire. Carburetted Hydrogen 
Gias will escape from the upper end of the tube, and 
when this ceases, stop it up with a piece of clay ; now 
remove it from the fire, and let it get cool: when cold, 
take out the pipe, and quickly insert a cork (at the same 
tine remove the clay), and lay it by for use. 

DUXXIX. 


Hompenc'’s Pygorpnorvs ENTERS INTO COMBUSTION AT 
THE COMMON ‘TEMPERATURE OF THE ATMOSPHERE. 
This combustible substance isa black impalpable 

powder, and from the manner of its preparation and 

combustion, there is little doubt of its being ibe Sulphu- 
ret of Aluminum. Pour a little of this substance upon 
the floor, or any other place ; as it proceeds from) the 

phial iv which it is kept, it will take tire, presenting a 

contimuous stream as it descends in the air. 

DCXXX. 

ComBusTION AND E\xPLOSION TAKE PLACE, WHEN 
CuLoratre oF Porass Is THROWN INTO SULPHUBIC 
AcIb. 

[nto a cup containing 2 drams of Sulphuric Acid, 
throw 3 or 4 grains of Chlorate of Potass:  inuncdiate 
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combustion and explosion will take place, the Chlorine 
will be liberated. and Sulphate of Potass will be formed. 

Observation. The effective constituents of the fire-bores usually 
suld in the chemists’ shops, consist of matches dipped in a mix- 
ture of chlurate of potass (rubbed with a little mucilage of gum 
arabic and white Sugar in a marble mortar), and a bettle of sul- 
phurie acid. Combustion takes place on the insertion of the 
match ia the acid, as in the above experiment. 


DCXXXI 
PERCUSSION CAUSES THE Exprriosion oF CHnHLOBATI. OF 
Potass axp CHARCOAL. 


If 2 prains of powdered Charcoal and 4 erains of Chlo- 
rate of Potass be carcfully mixed in a piece of paper, 
then folded up and placed upon au anvil—uapon being 
struck by a hammer. a violent detonation will take place. 

Observation, Ino this and the following experiments, the two 
bodies being brousht into closer umon the salt parts with its 
chlorine, which combines with the combustible : at the same time 
the whole becoming clastic, suddenly repels the surrounding alr, 
causing explostun. ° 

DOXXXIT. 
ScLruyuk anp Cunoratre or Potass DETONATE AND 
EXPLODE BY Frictiox axp Prrcrssion. 

If 1 grain of Sulphur and 3) grains of Chlorate of 
Potass are smartly rubbed tevcther in a mortar, violent 
explosions will take place. If the same quantity be very 
carefully mixed in a small piece of wriuing-paper, and 
struck by a hammer upon an anvil, the explosion will be 
shigie, but very loud. 

PCXAXITI. 


PHOSPHORUS AND CHLOBATE OF POTASS DETONATE BY 
Fricrion o8 PERCUSSION. 


If half a grain of Phosphorus and a grain of Chlorate 
of Potass, wrapped in paper, be struck un an anvil by a 
hammer, the explosion will be very loud. If rubbed 
with energy ina brass mortar, the suse effect will take 
place. 

Observation. In the performance of this and sinilar expen- 
ments, young chemists must not be tou venturuus in using large 


quantities of the explosive imatcrials, for mure than a gram of 
¢ach may produce mischict. 
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DCEXXIV. 


BExPLioOsion AND INFLAMMATION TAKE PLACE, WHEN 
PHospnuorus AND CHLORATE OF fPOTASS AKE 
THROWN INTO SuLPHURIC ACID. 


Pour 2 drams of Sulphuric Acid into a spe ete and 
throw ‘uto it 4 grains of Chlorate of Potass, and 1 grain 
of Phosphorus, divided into minute particles. Here, in 
addition to the explosion, a very brilliant inflammation 
will take place. In this, and the two following Ex pert- 
ments, the combustible materials should be centl 
mixed with a wooden skewer in the spoon, from which 
they are to be thrown into the acid. 

Observation. A very beautiful effect will be produeed hy 
throwing into a gallipot, containing sulphuric acid, -# grais of 
chlorate of potass, halfia grain of phosphorus, halfia grain of sul- 
phur, and half a grain of charcoal ; the lame will be inteiuse, and 
the explosion violent. 


DCNXXY. 


CHLORATE OF SILVER DEFLAGRATES ON Ren-nor Cuar- 
COAL. 

Throw, from the puint of a knite. three or four eral s 
of Chlorate of Silver on red-hot Charcoal: dethigtatees 
will be the consequence, and the Silver will be reduced 
tv a metallic state on the Charcoal. 


VDCXXYVI. 


CHLORATE OF Porass AND PULVERISED ARSENIC EX- 
PLODE BY PErcussion. 

Place upon an anvil 2 grains of Chlorate of Potass and 
2 crams of ee Arsenic, and strike them smartly 
with a polished hammer: avery loud explosion, attended 
by a flash of light, will be the cousequence. Here the 
intensity of heat causes combustion of the metal. 

DCXXXVIL. 
AksENIC aNp Cuioratre oF Potass ENTER FNTO VIVID 
COMBUSTION, WHEN SLIGHTLY INXNFLAMED. 

(As only a small quantity: of this powder should be 
prepared atone time, the constituents should be kept. in 
separiie phials. and mixed es occasion may require.) Mix 
topsates O aries of the Chierate of Potuss ud 5 drama 
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of pulverised Arsenic (the metal) very gently on paper, 
with a quill or pointed stick, and fire it with a very long 
match: a very vivid and sudden combustion will take 
place. If confined, the combustion will be attended by 
a loud report. In this compound, the Arsenic is the 


principal combustible. 
DCXXXVINT. 


CitmtonaATE oF Porass and ARSENIC DEFLAGRATE YN 
SULPHURIC Acip. 


Mix gently in a tea-spoon 3 grains of Chlorate of 
Potass and 3° grains of pulverized Arsenic (the metal): 
throw the mixture into a gallipot containing 2 drams of 


Sulphuric Acid; instant deflagration will take place. 


Observation. This experiment may be leautifilly varied, by 
placing the powder on a tile, or Mat stone, aad dropping an ity at 
arms length, some sulphane acid trom the end of a deather, Here 
the explosion will be more violent. 


DERXACX. 
To PREPARE CnLoripe or AZoTE. 


Prepare a solution of Nitrate of Ammoma in a very 
clean yar, so that about one half shall be filled: let) this 
solution be of the tempcrataure of 45° Fahy. Now pase 
into the jar some Chlorine Gas from a retort: containing 
1 ounce of Onide of Manganese and 2 ounces of Muriatic 
Acid. ‘The Gas will be absorbed almost as rapidly as it 
ascends, and presently the top of the solution will be co- 
vered bya film. which collecting into yellow globules, will 
fall to the bottom. This is the Chloride of Azote, the 
most explosive body with which we are acquainted + itis 
indeed no imuch so. that preat danger is to be appre- 
hended frow the caplovinent of more than a globule of 
the size of a pin’s head. in the pertormance of expert- 
ments. This substance should never be touched = by any 
thing which hae the least particle off grease or ol on 
(except for experiment) os it explodes im an instant, cad 
may do much mischief;- several eminent chemists have 
heen seriously wounded bwin. Pt is best vet fo make 
More aloe tue Chita as woanded tea PCr rob tC Ngoc bddat tl. 
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DCXL. 
Crioripe or AZOTE EXPLODES WHEN HEATED. 


Put a particle of Chloride of Azote, of the size of a 
pin's head, into an iron-spoon tied to the end of a long- 
stick: hold the spoon over a seal or fire for a few 
seconds ; the Chloride will explode with a very loud 
report, 

DCXLI. 


CuiormpeE oF AzoTE EXPLODES WHEN IT COMES IN 
CONTACT WITH OILS. 

Put halfa grain of Chloride of Azote into a very clean 
small delft basin, and) pour upon it (froma spoon tied to 
tie end of along stick) a few drops of Olive, Almond, or 
mov Essential Oi. The instant the Ou) falls, a tre- 
mendous explosion will take ploce: the basin will be 
shattered into a thousand pieces. 

DCXLII. 
Contacr or Puroserorncs with CrioripE oF AZOTE 
ATTENDED BY TREMENDOUS [-xptosion. 

Tf half a gram of Chloride of Azote be put gently on 
half a sheet of clean writing-paper, and a grain of Phos- 
phorus (stuck on the sharpened end of a wire, about 
a oyard loug) be brought ino contact: with it, a iMoust vio- 
leat caplosion will instantly take place. This expe- 
rincut has been perturmed in a soup-plate 5 and the 
quantities used were |? orain of each substance. The 
explosion wis so violent as to shatter the plate into a 
thousand pieces. Ttas very dangerous: to use more than 
the quantities here mentioned ; and particularly so, if the 
vessel in which the experiment is performed be dirty or 
vreasy It is proper to put the Aid betore the eyes 
Whilst this explosion takes place, to prevent the Phos- 
phorus trom entering them. 


DCXLIILI. 
UitarcoaL aNbD JTopate oF Potrass DETONATE BY Pre- 
CUSSION. 


If 6 grains of Charcoal, in powder, be gently mixed 
with © grains of Tudate of Potass, and laid (folded in a 
stuall piece of paper) on an anvil; a simare blow from a 
bammer, will cause a loud detonation. 
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DCXLIV. 


IopaTE OF PoTAss DEFLAGRATES WITH RED-HOT CHaRr- 
COAL. 


Lt 


Throw a few crystals ot Todate of Potass on red-hot 
Charcoal; a very beautiful deflagration will be the con- 
sequence. Here the lodate is decomposed ; the Char- 
coal combines with the Oxygen of the Potase, forming 
Carbonic Acid ; some of w hich unites with the Potass. 


DCXLV. 


TODATE OF POTASS DEFLAGRATES WITH MELTED SUL- 
PHUR. 


Throw a few grains of Todate of Potass into a crucible, 
containing a dram of melted Sulphur; violent defla- 
gration will be the consequence: part of the Sulphur 
being oxygenated, will combine with the Potass, forming 
Sul phate of Potass; the Todine will combine with more 
of the § Salphur, forming Iodide of Sulphur. 


DCXLVI. 


Tue Percussion or IopatTE oF Potass, op SopDA, WIT 
SULPHUR, CAUSES Ex PLosion. 


“Then 8 grains of Todate of Soda or Potass, with 6 
f Suiphu., are strucs upon an anvil, an explosion 


Prepare. 
2 place. 
clean jar, 
solution | DCXLVII. 
bet the. . oF PoTasS DEFLACRATES WIT) INFLAMED 
oun: 


Pirospnonus. 


nis Put a piece of Phosphorus ito a crucible: when it 
a wins to burn, throw ina few vrains of Todate of Potass : 
» a very violeut dell: agration will be the consequence. 


DCXLVITI. 


PERCUSSION CAUSES THE DETONATION OF PuosPHonrus 
wiTH JopaTrEe or Porass. 


Cut 3 grains of Phosphorus very fine, and mix with it 
6 grams of lodate of Potass ; wrap them up hasti! v ina 
piece of paper, place them on an anvil, aud strike ther 
smartly ve he famaee: violent detonation will be the 
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DCXLIX. 
PREPARATION OF JopIDE or AzoTE. 


{nto distilled Water fully saturated with Ammoniacal 
Gas, put some Iodine, as Jong as a dark powder falls 
down : pour off the liquor gently—(this liquor is a solu- 
tion of Hydriodic Acid, and may be preserved for experi- 
A ae a preserve the powder: this powder is the 
Todide of Azote; the other portion of the Iodine having 
combined with the Hydrogen of the Ammonia forming 
Hydriodic Acid. This powder will detonate by the least 
heat or friction. 


DCL. 


IopIDE oF AZOTE EXPLODES BY FRICTION on PERCUS- 
SION. 


Lay half a grain, ora grain of this powder gently on a 
tile, or an anvil, and rub it with a sticks; or strike it 
with a hammer : in either case it will explode with very 
great violence. The same phenomenon takes place when 
this most explosive compound is slightly heated. 


DCLI. 


PREPARATION OF A Wuireé Drronatinc PowpeEr, BY 
THE DecompostTION OF AMMONIA, BY MEANS OF 
CubLortopie Actin. 


Agitate some liquid Chioriod:e Acid in’ a phial con- 
taining Chlorine Gas: as the absorption proceeds, the 
liquid will be rendered colourless. If this colourless 
liquid be poured into pure liquid Ammonia, a white pow- 
der will be precipitated, which detonates by the gentlest 
heat or friction. 


DCLII. 
PREPARATION OF J)ETONATING SILVER. 


Put 10 grains of pure Silver into a Florence flask, and 
pour over it half an ounce of strong Nitric Acid, with half 
an ounce of distilled Water; when nearly dissolved, put 
it over a lamp, and then pour in halian ounce of Alcohol ; 
when it has received considerable heat, a white heavy 
powder will fall to the buttom., When this precipitation 
ceases, agitate the whole gently, and pour it on a filter ; 
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wash out any residuum with warm water, and pour this 
also on the filter ; continue to pour distilled water over 
the powder until it runs through quite tasteless, Now 
dry the powder in a watch-glass or wide-mouthed phial 
by a gentle heat; and when any is wanted for experi- 
ment, take it out with a small wooden spatula. 


Observation. A larger quantity than what is hcre directed, 
should not be made at one time, for fear of accident. 


DCLIl fe 
- Deronatince SIrvER EXPLODES BY PRESSURE. 


Wrap a grain of Detonating Silver in a small piece of 
per, place it on the floor, and press upon it with the 
eel; a brisk explosion, witb slight inflammation, will be 
the consequence. The same will take place, when this 
substance is struck upon an anvil. 
Observation. This compound has been made the subject of 
many amusing experiments, by inclosing small quantities of it in 
glass beads, &c. and pasting paper over them ; they are then 


called detonating balls. There are also detonating spiders, detonating 
letters, &c. &e. &c. \ 


DCLIV. 


DeToMATING SILVER EXPLODES BY CONTACT WITH 
Nitric ACcIpD. 


Throw 2 grains of Detonating Silver into a gallipot, 
containing I dram of Nitric Acid ; explosion and inflam- 
rg will take place, and the Acid will be thrown 
about. 


DCLV. 


DeronatTinc SILVER EXPLODES BY CONTACT WITH: 
Su_tpuuric AciD. 


un or two of Detonating Silver on a tile or 

d touch it with a straw which bas been 

‘huric Acid; explosion and inflamma- 

wsequence. If a dram of Sulphuric 

Aww eve... — wa gallipot, and a grain or two of this 

powder thrown in, it will display the same pheno- 

mena, but with greater riak to the operator's clothes, as 
the Acid will be scattered about. 
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. ‘PReragation or Furmtnating. Sitvap, 
_ Prepare a solution of Nitrate of Silver, and peer-itite it 
g.aolution of pure Lime in water, as long as &pretipi~ 
tate will full down. Filter the liquid, and wash- the pfre« 
cipitate by pouring warm water on it, as it standtail: 
filter. Now put the powder into a warm 3 
paper, that it may be well dried; then put it into a wide- 
mouthed phial, containing pure liquid Ammonia; cork 
it, and et it remain sadiebed for a whole day, or until 
the powder becomes black. Now pour olf the superna- 
tant liquor, and put the phial, open, in a place where 
the heat may not be more than 80° or 100°. When 
dry, this powder is very explosive, and should remain 
undisturbed in the phial where the process was finished’y 
as sometimes, the least friction will cause an explosiow of 
the whole mass. The lid of a pill-box is the best cover 
the phial can have, as frequently in taking the powder 
out, a part adheres to the neck ; and then if a stopper or 
cork be put in, the friction occasioned even by this, ‘is. 
sometimes sufficient to explode the whole. Perhaps, if 
all Fulaainating powders were dried in watch-qlasses, and 
egos to remain in them till wanted for use, it would. 

much safer. ne 







DCLVII. a: 
FULMINATING SILVER DETONATES WHEN REATED |. 


Take (out of the phial where it has previously been” 
prepared) 2 grains of Fulminating Silver on the point of 
a small wooden spatula, and place it on a clean fire- 
shovel ; place the shovel over the fire for a few seconds; . 
a tremendous explosion, with an emission of light, will: 
take place. | 


| DCLVII1. 
; . ; < 4 2 ae 3-7 and 
Fouwinavimic Sirven vEToNaTEs (EVEN IN & MOAR 


_, STATE) WHEN Friction 15 sep, si 4 


Puts grein or two of Fulwinating Silver, : whilst’ ia- 
moist state, ox newly prepsred, on a table or-stone ;“dii 






friction.ae-before ;. violent: detonation will ‘be the qages.* 
quence. , ae oo ee Me cad ae # "eA Pe 
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—, DELTX, 
‘s To PREPARE FUuLMINATING GOLD. 


. Prepare a solution of Gold in Nitro-Muriatic Acid, and 
pour it into a tumbler or ale-giass. Into this solution 
pour pure liqaid Ammonia, as long as a precipitate falls 
down ; but the instant in which the precipitate begins to 
disappear, (which will be by re-solution by means of the 
Alkali) desist. Now filter the liquid; and when the 
solution of Muriate of Ammonia has passed through, 

our some warm water on the powder, in order to wash 
it well. When thiy water has also passed through, dry 
the precipitate, by merely laying the paper on which it 
lies, on the table, or in a window ; because, if dried near 
the fire, it may explode Take care also that no person, 
or thing may touch this powder, as the least friction will 
cause an explosion of the whole. 


DCLX. 
ForminaTinc GoLp ExPLODEs BY Friction. 


Place a grain of Fulminating Gold on a table, plate of 
iron, or any other hard place; and rub a poker or hard 
ere upon it at arm's Jength: a loud explosion will take 
Pp ace. | 


DCLXI. 
Foitmixnatineo GoLpy EXPLODES WHEN HEATED. 


Put aboat'a grain of Fulminating Gold on the end of 
a table-kaife, and huld it over a candle; an immediate, 
and very loud explosion will take place. 


od DCLX I, 


MW three or four grains of Fulminating Gold are put on 
— Copper, and if this plate be, by the aid of a pair 
of trond, placed over a clear fif®; in a few seconds a ver 
ee arene by a flash of light, will 
take place. When the Copper is taken from the fire (if 
on thick plate), it will be fouud to be igdented, as if struck 
pa tard Bod\ Blate, it will be com- 












ty a but if it be a thin ph 


oe i A z ‘ : unis 
Moog om. ~ ed. LS eS 
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DCLXAI. 


PREPARATION OF FuLMINATING Coprsr. 


Dissolve some pure Copper in diluted Nitric Acid, and 
pour into it some liquid Ammonia as long as a precipi- 
tate falls down. Pour the solution into aq evaporating 
dish, and expose it to a temperature of 200° until the pre- 
cipitate is merely in a moist state. Now place the dish ina 
lower temperature, until the powder is quite dry. This 

owder py eee by the name. of Fulminating Copper. 
reserve it in a wide-mouthed phial, loosely covered with 
paper. 


DCLXIV. 
FeipMINATING CorprPER EXPLODES BY FRICTION, 


Put a grain of Fulminatine Copper on a hearth-stone, 
and rub it with the cnd of a poker; a loud explosion 
will be the consequence. 


DCLXV. 
Futsixatinc Coprprn EXPLODES WHEN HEATED. - 


Put 2 erains of Fulminatmg Copper on a clean fire- 
shovel, and hold it over ‘the fire; in a few secondn ie 
will explode with great violence. 


DCLXVI. 
To prepare Fucsinatixne Platinum. 


Prepare a solution of Nitro-Muriate of Platinum, and 
pour into it liquid Ammonia, as long as a precipitate falls 
down. Filter the liquid, and pour water over the pow- 
der on the filter in order to wash it. Put this powder 
into a small veasel, with a solution of pure Potass ;. and 
fre it a boiling beat, until all the water bas evaporated. 

our several waiters uveg the residuum in order to waah 
it well ; ‘when the fluid that comes off, is tasteless, put she 
remaining powder on paper, aud dry it by a heat not ex- 
ceeding Sor. The Fulminating Platinum thus obtained. 
is of a brownish colour. Too much shqnld not be pre 
ged ‘at one time; and it should be preserved jm the 
Be way.as the Fulminating Gold. ia i. 
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DCLXVII. 

ForminaTING PLATINUM EXPLODES WHEN HEATED. 

Put 2 grains of Fulminating Platinum on a plate of 
Copper just placed over a clear fire; wheg the tempera- 
ture is raised to a fittle more than 400°, the powder will 
explode with great violence, and the Copper plate, if thin, 
will Le perforated: if-a thick one, it will only be in- 
dented: the principal force of this powder, like that of 
Fulminating Gold, being exerted downwards. 

DCLXVII. 
To Makr Furminatinc MeErcery. 

Put 50 grains of Mercury into a retort, and pour over 
it 6 drams of strong Nitric Acid; place the retort over s 
lamp until the Metal is dissolved. Now pour an ounce 
of Alcohol into a Florence flask, and when the Nitrate ia 
cold, pour it tn also, Place the flask on the ring, at a 
considerable distance above the flame of the lamp, so as 
not to heat it too much at first: effervescence will soon 
commence, and a powder will be precipitated imme- 
diately after. When the whole of the precipitate has 
fallen down, pour the contents of the flask on a_ filter, 
wash out the precipitate with water, and pour this also 
on ‘tlie filter, When the liquor has passed through, pour 
distilled water over the powder, in order that it may be 
totally freed from the acid: this will be known by the 
water passing through quite tasteless. Collect the powder 
on a watch-glass, and dry itina place, the temperature of 
which does uot exceed 100% This Fulminating Powder 
will weigh about a dram, and may be preserved either io 
a wateh-giass, or in a witle-mouthed phial. - 

a DCLEIX. 
Foumwixatixne Mercury peronaTes BY Percussion. 
Place a grain of Fulminating Mercury ou a marble 
sleb,.and rub it by applying the end of astick.; a loud 
detenation, with vivid. inflauwmation ia the dark, will be 
the result. 





| DCLXX. 
* Formmating Meucury £xrlopes WHEN MEATED. 
Place two’ of three graias of Futminating i ooh 


on a late of Cappe . or oma firechovel; hold it ovtl 
oe fer: daw pean a werw: laud Bat pbrnthed 2 
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‘CHAPTER XIV. 


ON THE EVOLUTION AND ABSORPTION OF HEAT 


gg ee TEDL 


EVOLUTION OF HEAT. 


The following Experiments shew that Heat and Light may 
be elicited by Friction and Percussion 


’ DCLXXI. 
HEAT PRODUCED BY THE PeRcussion oF Iron. 


If an Iron rod be repeatedly hammered on an anvil, and 
er as be smartly kept up; it will at last become 
ot. 


Observations. On examination, the iron wil] be found condensed im 
bulk ; its particles having been forced into closer contact. The expe 
riment cannot be repeated with the same rod, unless it be previously 
put into the Sire, and then allowed to cool. 


DCLXXII. 


Heat PRoDUceD BY THE Friction of Woop. 


If two pieces of dry wood are rubbed against each other 
very smartly for a considerable time, they will turn hot, and 
emit smoke. Soon after, if the rubbing be kept up with 
energy, they will take fire. 


ice Pires way, many — of American Indians — 
w are on bun — Xpediti Mille and . 

cart-wheels, when ne property soa ca ‘fie by the friction of 

by the friction of trees against each other. a4. 
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briess cylinder, which shall be air-tight ; press down. 
the piston, with a smart blow, and the tinder u 
examination will be found to be on fire.” The 
figure of an apparatus for this purpose, for do- 
mestic convenience, is annexed. There #5 sharp 
stee! pin at the bottom of the cylinder to prevent 
it from slipping, when forced against a i Ke. 
when light is to be produced. 


Observations. The heat is extricated by the sudden com- 
pression of the air in the cylinder, which is reduced 
from a great volume to one of a simailer extent; and the 
combustion is assisted by the cxygen of the air, which, though dimik 
nished in volume, is the same in quantity as before comprestion. 


ORSERVATIONS ON THE Purroatic Tinpen-nox. 


The instrument above mentioned is of French inyerntion, and it is said 
* ghat the principle of its action was discovercd during the revolutionary 
war, by a suldier, whilst charging: bis air gus. It is now much used 
as a means of procuring instantaneous light. The natches employed 
are generally pieces of Agaric, (oe of the species of tungus called Boe 
letus,) boiled and cried, and afterwards siylily impregnated with 
nitrate of potass, (ralt-petre) in scdution. ‘Lhey are afterwards gently 
but completely dried. 

The promoter of this discovery, M. Le Bouvier Demnorticrs, having 

rformed a taricty of Experiments with Uns instrument, relates in the 

ournal de Physique, the 6: veral results. A few extracts from the paper 
in question may not be unacceptable. 

“= The mflammation of spuuk in the pueumatic tinder-box, by the 
compression of air alone, isa phenomenon with which chauce, Uhe father 
of discovery, has lately curiched wataral philosophy. Many hare rea- 
doned on its cause; which some consider to be alone others electricity ; 
but no one, that i know of, has attempted to suppurt his opinion by es- 
periments. 

* Phe goodness of the instrument doca not depeud ou the length of 
the piston, but o:: the accuracy with whicl: it fills the bore of the tube. 

“¢ ft is essential too, that the instrument does uot leak at the part 
where the spunk is placed ; because there, the transient action of infam- 
mation takes place, and a alight emission of air would prevent the effect: 
but this effect is ced, though the piston does suffer the alr in the 
tube to pass it. To satiefy myself of this, ] made the following expe- 
riment, at which they who have seen it were greatly surprised. — 

“ Iu the length of the piston 1 made a groove, a quarter of a line 
broad. ‘The spunk took fire as before. Three other grooves were added 
successively opposite to each other, 00 as to divide piston tate four 
equal parts ; and still the took fire. When the grooved, pistos 


ta moved backwards and in the tube, the air may be. 
entering or issuing out ; and the friction is va. slight, that the effpct . 
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* When a glass instrument is made to act, and the spunk kindles, 
we see a bright flash, which fills the capacity of the tube ; and this light 
is so much the more vivid, in proportion as the compression is more rapid. 
if the compression be less powerful the spunk does not kindle ; but we 
perceive in the upper part of the tube a light vapour, that falls in un- 
dulations on the pistoy. When this has disappeared, if we draw back 
the piston, the vapour will re-appear, as long asthere is any air in the 
tube. These effects may be produced several times in succession, merely 
by pushing the piston with the hand. This vapour is so thin and dia- 
phanous, that it is not perceptible in a strong light. It requires a sort 
of twilight to see it well, 

 T substituted hydrogen for common air, and the vapour showed 
itself as before; but the spunk did not take fire. With carbonic acid 
gas, and with nitrogen, the effeets were the same. The. latter, which 
coutained a little nitrous gas, gave a somewhat denser vapour. Oxygen, 
lightly compressed, yielded a vapour more rare and transient than that 
from common air. It had scarcely fallen on the piston when it rebounded 
and disappeared. When I compressed oxygen with a proper force for 
producing inflammation, the spunk, which commonly takes fire only at 
the anterior part, was almost entirely burned: yet for this experiment I 
used a copper instrument, the piston of which lust atr somuch, that it 
would no longer kindle spunk, with common air. 3 = 

** Perhaps it will be suid, that the vapour came trom the greasy matter 
on the piston, which adheres to the sides of the tube ; and that it is ex- 
panded by the heat produced by the friction, To this I answer, in this 
case, Ist. The vapour should not shew itself before the greasy matter 
1a deposited on the sides of the tube; yet it appearsetat the first stroke 
of the piston, before the tube becomes yreasy. Qdly. It should show 
itself below the piston, in the part which the piston’ ‘has left; but, on 
the contrary, italways shews above. 3dly. ‘There is no vapour, when 
the piston loses much air, if the friction be ever so rapid. 4thly. The 
vapour should be more apparent, when the piston exerts its friction 
throuyhout the whole length of the tube, than when it is confined to a 
small part of its upper extremity ; yet the reverse frequently happens. 
Sthly. When the air is entirely decomposed, no more v appears, 
but it shows itself again, if ever so little fresh air be intr 

“* As it was essential to ascertain whether the vapour did not contain 
an acid principle, I fasteved to the surface of the piston, with a ligt 
green: wax, a piece of muslin dipped in infusion of litmus, and 
wards dried, After twenty srokes of the piston the colour was not 
changed. {[ put on a second piece of muslin larger than the first, and 
the edges of which were loose. This was burned al] round, without the 
colour of the rest being altered. Lastly, a third piece which was wet, 
eXperienced no change of colour, = 

** From these experiments it follows, that no acid principle is developed; 
that all seriform substances, as well as common air, produce a ta- 
pour; that no other gas, except oxyget: and common air, kindles the 
spunk ; that oxygen produces a much more powerful combustion than 
common air, consequently oxygen acts an important part in the inflam- 
Mation; that as it can excrt its action only when set free by the decom- 

sition of the common sir, of which it constitutes a fourth part, it fal- 

ws, that the air contained in the tube is desomposed by. the simpler 
force of compression; that the vapour produced is net owing‘to. the 
oxygen, since ft shows itself equally in gases thet contain no oxyyeu ; 
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that this vapour is the effect of some agent common to all ; and 
that we zauy presume it —- om, rendered visible by the eudden 
approximation o parts in a smal] space, w a tempera 
ture that is increased in the oxygen so as to kindle the : 

** It sometimes happens that the is turned without kind. 
ling. In this case, as well as when it is kindled, if we draw back the 
piston in the tube, a dense vapour that may be smelt, issues out, which 
is not of the same nature as the former. That shows itself before the 
inflammation: this always succeeds it. That is the principle of the 
inflammation: this is a product furnished by the combustion of the 
spunk, of which it has the smell.” 

A very important experiment has recently been made by M. Biot. It 
consists in breaking, by means of a suitable apparatus, a ball of glass 
filled with oxygen gas, and placed in the receiver of an air-pump, in 
which as perfect a vacuum as possible has ‘been formed. The effect is 
to produce, in a dark room, a very brilliant light, as a consequence of the 
rapid expansive motion of the oxygen. 


DCLXXIV. 
Licnt PRODUCED BY THE PERCUSSION OF QuaRTz STONES. 

If two Quartz Stones are struck against each other, they 
will emit light: if they are struck under water, the same 
effect will take place. 

DCLXXV. 

Licut PRODUCED BY TRE Peacussion oF Sucan. 

If two pieces of Loaf-sugar (about a pound each) are 
struck against each other in a dark place, a light-blue flame, 
like lightning, will be elicited. ‘The same effect takes place 
when a loaf of sugar is struck with an iron instrument. 

DCLXX VI. ; 
Fing PRODUCED BY THE COLLISION OF Igon, 

: and Sulphuret of Iron, ( Pyrites.) 

Instead of a Flint, fasten a piece of Pynites in a gun- 
lock, and fill the pan with gunpowder: when the trigger 1s 
drawn, sparks of fire will Be produced, which will inflame 
the gunpowder. ‘This substance gives out white and red 
sparks when used without gunpowder. 

Observations. Mr. Wedgewood found that the luminous particles dise 
et by apiece of common window-glass to a revolving 
griudstene, pesvess ‘sufficient to inflame gunpowder. 

| DCLXX VII. 

ComPression cavtscs THE Comsustion or Puosrnoscs. 

‘Lake a anall.piece of Phosphorus, of the size of a pea, 
put it on a deal board, and press a piece of wood or opber . 
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substance over it with considerable force: inflammation will 
be theeonsequence. If a piece of Phosphorus of the same 
size be held in a forceps, and rubbed a the rough 
surface of a sheet of brown paper, it will not only imfame 
immediately itself, but will also set fire to the paper. 


DCLX XVITI. 


ComMPRESSION CAUSES THE COMBUSTION OF 
Potassium with Phosphorus. 
Cut a small piece of Phosphorus of the size of a split-pea, 
lace near it on a marble slab, a small globule of Potassium. | 
ress heavily with the end of a table knife on the two sub- 
stances together ; vivid combustion will take place, and the 
two substances will unite, forming, (by the assistance of 
Oxygen from the Atmosphere) Phosphate of Potass. 


DCLXXIX. 
CoMPRESSION CAUSES THE COMBUSTION OF 
Sodium with Phosphorus. 

Repeat the Experiment, but instead of Potassium, use 
Sodium; the pressure must be heavier. Combustion will 
be the consequence, and Phosphate of Soda will be the 
product. 


DCLXXX. 
PERCUSSION CAUSES THE DETONATION OF 
Sulphur with Chlorate of Stier. 

Mix together four grains of Chlorate of Silver and two 
grains of Sulphur, in a piece of paper, and strike it lightly 
upon an anvil. A most violent detonation will take 
accompanied with a white flame, similar to a flash of light- 
ning. 

Observation. Upon ‘examination, the silver will be found in the me- 
tallic state. = 

| DCLXXXI. ape 
Pregcussion causes THE COMBUSTION AND. Drronatiow 
Of Chlorate of Potass with Sulphuret of Antimony. 

Mix together three grains of Chlorate of Potass, and five. 
grains ot Sulphuret of Antimony, and put thei @ an 
anvil, A smart blow upon these substances ‘with a’ nenine 
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ae DCLXXXII. | 
 ENFLAMMATION OF PHospHoRus WITH SULPHUR BY 
Friction: or, Preparation of the Phosphoric Fire-bottle. 


_ The Fire-bottle is founded on the known property of 
Phosphorus to inflame more or less rapidly, according to the 
nature and state of the substances upon which it 1s rubbed. 

It is on this principle that all the Phosphoric Fire-bottles 
are made. The most simple of these, of which the follow- 
ing is # description, is recommended by the French Scciety 
for the Encouragement of Inventions, &c. 

_ The substances that most easily effect this inflammation 
may be classed in the following order : Ist, the felted hair of 
animals, in proportion to their degree of fineness: 2nd, the 
interior surface of animal skins when dressed and prepared, 
such as leather gloves: 3rd, woollen cloths, suk stuffs, cot- 
ton, and rough thread that 1s worn (that which 1s smooth 
and dressed is of no use): 4th, cork, light coal, and in ge- 
neral all animal and vegetable substances, and even minerals, 
such as the asbestos, which are rough and elastic: all hard 
and smooth bodies, sueh as wood, parchment, varnished 
skins, and metals, are improper for this purpose. Phospho- 
rus does not inflame upon these bodies except when, by frc- 
tion, either they or the Phosphorus are brought to a tempe- 
rature sapromcbuig to that at which the Phosphorus inflames 
by contact with the air. 

The preparation of these Fire-bottles 1s extremely sim- 
ple. About eighteen or twenty grains of Phosphorus 
are to be put into a phial, or glass-tube, of any 
length, so that it canbe easily held in the hand. The lower 
part of this tube may be filled with any substance what- 
ever, which is to be pressed down with a cork. A space 
being reserved for the Phosphorus, it is cut into small pieces 
and put into the bottle, which is immediately stopped with a 

stopper. By heating with precaution, at a lamp, the part 
which contains the Phosphorus, this substance quickly melts, 
and falls to the shape of the bottle as it cools; the I‘ire-bottle 
is then comp! hed. The manner of ar, it is a sim- 
ple: the little bed-of Phosphorus is lightly scratched with a 
common match, a ‘very small portion adheres to the match, 
and on being afterwards lig htly rubbed upon any of the 
substances before-mentioned, as are proper to inflame it 
speedily ; or even upon the stopper, it takes fire more or 


awe he 
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A: hundred matches in succession may be cg either upon 
a piece of felt, or on the inside of a skin glove, without con- 
suming more than a grain and a quarter of Phosphorus. | 

Observation. ‘These fire-bottles are not so dangerous as the old ones, 
which inflame by the simple contact of the air, and with a rapidity 
which has alwaya something terrifying in it. They are, besides, free 
from the disadvantage to which the old fireeboxes and the oxygenated 
matches are subject, of causing burns and stains, either from the phos« 
phoric acid which is often detached by the combustion ; or from the sul- 
phuric acid into which the oxygenated matches are dipped ; and which 
too frequently fall upon some part of the surrounding bodi 


When bodies are mixed or combined, and the density or 
bulk becomes less than that of the fluids before mixture, 
Heat will be evolved. 


DCLXXXIII. 
HEAT PRODUCED BY THE MrxTURE OF 
Nitric Acid with Water. 


Into a phial containing half an ounce of Nitric Acid, 

ur two drams of Water; and plunge a Thermometer 
into the mixture ;—-the Mercury will fia to 112°, and very 
sensible heat will be felt by the hand. The Condensation 
of the two fluids; (that is, the specific gravity of the 
mixture being greater than the mean specific gravity of the 
fluids employed,) is the cause of so much heat being given 
out. 

DCLXX XIV. 


Inrense Heat causep BY THE MIxTURBE oF 
Sulphuric Acid with Water. 


If three ounces of Sulphuric Acid are put into a tall 
beer-glass, and one ounce of Water be added; the mixture 
will evolve so much heat, that a thin pert filled with 
cold Water and immersed in the Beer-glass, will actually doit: 
at the same time, if a ‘Thermometer is immersed in it, the 
temperature will be found to be 300°, that is 88 degrees 
above the boiling puint, 212°. ‘The mixture may now be 
seen to have decreased considerably in uik, from what the 
Sulphuric Acid and Water were, singly. oe 

Observations. Here, we have the evolution of great heat, withedt 
light or'flame. In order that the liquids may intimately combine,: the 
sulphuric. acid party with-its latent caloric, and consequently. decreases 
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in. Qull--Reonemy ‘forbids that the. newdormed veleiere stenid be 
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men Ss ee te [a a ee 
DCLXXXy. 


Intenss Heat propuced sy Mixture or 
Fluoric Acid with Water. © ee 

Place a tea-cup or gallipot, containing an ounce of badessee : 
en the hearth, and pour into it, (at arm’s length, the bang 
being defended by a glove), half an ounce of Fluoric Acid 
from a leaden-bottle. Sudden ebullition and most intense 
heat will be the consequence. 

Observations. It is not advisable to touch the galiipot, as thiv acid is 
most eorrosive, producing ulcers on the skin wherever it teuches: if 
such an accident should unfortunately happen, with thie er any othes 
acid ; the best, and indeed the only remedy, is, immediately to plunge 
the part into a vessel of cold water. 

Another precaution too, is necessary, with regard to this ep 
ment : that is, to perform it, if possible, in the open air; as the dense 
fumes arising from it, are highly corrosive,—particularly, when they 
attack the internal surface of the nose. 


DCLXXXVI. 
Gaeeat Heat RESULTS FROM THE MixrugE oF 
Ice and Sulphuric Acid. 


If an ounce of Sulphuric Acid, of the temperature of 
32°, be poured over an ourice of pounded Ice, of a like 
temperature ; the density of the combined substances will 

eater than that of the two substances separately; and 

in this condensation, so much latent Calonc will be evolv- 

ed, that the mixture will give ou: heat, equal almost to 

that of boiling Water. If the hand, or a Thermometer, be 

epped to the glass, it will receive in a sensible form, what 
re existed only in a latent state, in a cold fluid. 


Observation. The other strong acids produce like effects, when mize 
ed, in certain proportions, with water, ioe, &c 
DCLXXXVIT. 
Taw Dscomposiriox or Suppuvaic Acip, ay Lae, 
_ fs attended by Combustion, 
If* some pure Lime be put into a tea-cup, and strong Sul- 
phuric Acid be poured over it, the heat evalved will be so 
great, as even to make some of the Acid volatile. This ex- 
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trication of Caloric, is owing to the sudden transformation 
of a solid and liquid, into a solid substance. If the exp 
riment be performed in a dark room, light will be observ- 
ed to be extricated. 


DCLXXXVIII. 
Action oF OxYGENATED WaTER ON OXIDE oF SILVER. 


When a drop of Ox genated Water is let fall upon & 
stratum of Oxide of Siler, placed at the bottom of a glass, 
detonation takes pare: the Oxygen of the Water, and 
that of the Oxide, being disengaged ; a great quantity of heat 
is anita Ay and light is produced so sensibly, as to be 
perceived where the darkness is not very intense. 


Observation. The same phenomena take place with silver, plati~ 
num, gold, osmium, iridium, rhodium, the peroxide of cobalt, &c. 
Oxygenated water, for every 100 parts contains 88 of oxygen. 


DCLXXXIX. 
WATER SOLIDIFIED, BY MixTURE WITH x 
Sulphate of Lime, (Plaster of Paris.) 


Put some powdered, calcined Sulphate of Lime into a 
basin, and pour over it as much Water as will make it into 
a thin a mould this quickly into any shape. Almost, 
before the moulding is complete, the whole mass will be sc 
hardened, that it will require a heavy blow of a hammer tc 
break it, or reduce it again to powder. Here, the Water is 
chemically combined with the salt. 


Observations. In preparing casts, moulds, &c., the plaster of Paris 
always gives out heat when it begins to sef, or harden. ‘This may be 
perceived by laying the hand on it at the time, when it will feel warm, 
Modellers say, that, when taking casts of any part of the human body, 
this is the instant when the plaster should be removed ; as whenever the 
cast becomes hardened, the contraction, or condensation of bulk is a0 
great, as to cause most acute pain in the part under the operation. 

For the manufacture of stereotype plates, plaster of Paris, (of the 
consistence of a batter-pudding before baking) is poured over the letter- 

ress page, and worked into the interstices of the types with a brush. 

t is then collected from the sides by a slip of iron,or wood, so as to 

lie smooth and compact. In about two mituutes, the whole maas is 
hardened into a solid cake. This cake, which is to serve as the matrix 
of the stereotype plate, is now put upon a rack in an oven, where it 
undergoes great Leat, so as tc drive off su aus moisture. When 
ready for use, these moulds, according to their size, are placed in flat 
Cast-iran pots, and are covered over by another piece of cast-iron perfo- 
rated at each end, to admit the metallic composition intended for the 
aration of the stereotype plates, The flat cast-iron pots are now 

Meued in a crane, whieh carried them steadily to the metallie-bath, co 
Mielting-pot, where they are immersed and kept for a corsiderabletime, 
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until all the pores and crevices of the mould are completely, and accu- 
“ rately filled. When this has taken place, the pots are elevated from 
“ the bath by gia the crane, and are‘placed over a water trough, to 
cool gradually. en.2old, the whole 1s turned out of the pots, and 
the plaster being separated, by hammering and washing, the plates are 
ready for use; having received the most exact and pertect inipression. 


DCXC. 
WafEB SOLIDIFIED WHEN COMBINED WITH PURE ‘LiweE. 


If a piece of quick Lime be immersed in a basin of cold 
Water, it will absorb a preat quantity of it. ‘The heat 
evolved by this union will be so great, that the hand can 
scarcely endure it. If taken out of the water it will appear 
almost dry, but increased in bulk. It will also smoke: this 
is caused by evaporation of some of the water from the sur- 
face, and by the intense heat produced, in the act of com- 
bination. Ships carrying Lime have often been burnt, from 
the penetration of Water into their cargo. 

To vary this Experiment, pour some water on a piece of 
pure Lime, (in a basin,) in a dark room: if observed at- 
tentively, this combination will be seen to cause an extrication 
of light. 

Observation. Whether this lumiivous appeararce be owing to any 
property in the lime itself, or to the sudden solidification of the water 
and combustion of part of its hydrogen, is not Known, 


DCxel, 
HeEaT EVOLVED wnen Muriatic Acip Gas 
Combines with Ammoniacal Gas. 


When Muniatic Acid Gas and Ammuoniacal Gas are brought 
into contact, they combine forming a solid substance,—the 
Muniate of Ammonia. Jn this combination heat is evolved, 
which may be known by holding a Thermometer in the Jar 

where the gases are combined. 

Observation. There je an apparatus exhibited in plate 19, for shew- 
ing the evolution of latent heat, by gases or vapour, in the act of con- 
version into a liquid state. ‘he a aera is simple, und will easily be 
understood. ‘Uhermometers are pizced in each vessel to shew the dif- 
ference of the uctual heat of the Gas, and the latent heat, which escapes 
on condensation. 

ior | DCXCI1. - 
Hear gVOLVED wikN OxycEx, snp Nrrrov 
. Gases combine. : 
_ When Oxygen and Nitrous Gases are eonthined, they 
forma.a liqiid,—Nitrie Acid. {0 this combination, Caloric 1s 
evolved. ‘They should be mixed over Mercury. 
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DCXCII. . 

Soturions or Muratate or Lime, anwp PHuosrpHate 

Of Soda, solidified by Mixture. 

Pour six drams of.a solution of Muriate of Lime into 
a glass containing an ounce of a solution of Phosphate of 
Soda. These Salts will mutually decompose each other, 
and so large a quantity of Phosphate of Lime will be pre- 
cipitated, that a great portion of the mixture will appear 
in a gelatinous mass. 

Observation. These solutions should be saturated ;—that is, no more 


water should be used to dissolve the salts, than is barely necessary for 
that purpose, in a cold state. 


DCXCIV. 
SunLpouric Actin, axnp Muriate or Lime 1m Soiution, 
Become solid, by Mixture. 

Tuto a phial containing about two drams of Muriate of 
Lime, pour as much Water as will just dissolve that Salt ; 
now pour in a few drops of Sulphuric Acid; the contents 
of the phial will immediately become solid. Here the Sul- 
a Acid combines with the Lime, forming Sulphate of 

une, which being a very insoluble salt, 1s pecpiaes: 
During this solidification, considerable heat will be given 
out. - 

DCXCV. 


CARBONATE OF Potass, AND Murrate or Lime 
In Solution, become solid by Mixture. 


Let four drams of Water in a wine-glass dissolve as 
much Carbonate of Potass as it can take up. Let the.same 
quantity of Water, in another glass, dissolve as much Mu- 
riate of Lime as will saturate it alsu, and pour the contents 
of one glass into the other. When the mixture is stirred 
by a glass rod or tca-spoon, it will be instantly converted 
into a solid mass resembling the white of an egg when 

Observation. Here a mutual decomposition takes place, for the mu- 
riatic acid, leaving the lime, attacks the potass, whilst the carbonic 
acid seizes upon the lime. fu the solidification of the water which held 
thew: in solution, a quantity of latent heat is disengaged. 


DCXCV}. 
SoLutiows oF rurx Porass, ann SuLPHAate or Magwesta 
A saturated Selution of Pure Potass, poured into an equal 


AA 
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quantity of Sulphate of Magnesia, also saturated with Wa- 
ter; will exhibit similar phenomena to those resulting from 
the foregoing substances. 

Observations. Here the sulphuric acid leaves the magnesia to unite 


with the potass, and heat is evolved. | 
The two last mentioned mixtures, may be liquified by adding nitric 


acid. 
i —— 

The following Experiments exhibit the phenomena which 
occur at the instant in which metals combine with other 
substances, and with each other. On these occasions they 
suddenly enter into combustion, and, sometimes, even defla- 
erate. 

Deflacration is the sudden Combustion und Explosion of 
substances when they come in contact with an inflamed, or 
red-hot body. 

DCXCVII. 
DEFLAGRATION OF CoPpPER AND SULPHUR 
When fused togcther. 

If one ounce of Copper-filings be*melted with three 
drams of Sulphur, the mixture suddenly explodes, and 
becomes red-hot, as the two substances unite. If taken from 
the fire in this state, it continues for a considerable time 
to shine vividly, and with great beauty. 

DCXCVIIL. 
Suppen ComMBostion OF SULPHUR AND TRON-FILINGS. 

Put into a crucible, 3 drams of Sulphur, and when it has 
fused, put in 9 drams of Jron-tilings: presently the two 
bodies will unite, and appear to be buth in a state of active 
Combustion: the compound is a Sulphuret of Iron. Some- 


times, deflagration takes place at the moment of union. 

a DCOXCIX, 

Derraceation oF Pratinum with TIN. 

If about equal bulks of Platinum and ‘Tin be heated to 
edness, in contact with each other ; they will combine sud- 
Jenly with great vehemence, and a very considerable extri- 
ation of light and heat, which will continue for some time 
sitex. their rgmoval from the fire, The experiment is easily 
made, by enveloping a little bit of Tin in Plaudum fai, and 
henting it by @:blou-pipe on Charcoal; a sort of explomon 
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takes place at the moment they combine, and the alloy runs 
about, burning like ignited Antimony. 


Observations. If.the melted globule be permitted te fall inte a basen 
of water, it will for some time remain red-hot at the bottoms. So in- 
tense is the heat, that the glazing of the bason will be carried off 
wherever it falls, even although it has passed through so cold a medi- 
um as the water. 


Dec. 
PLatiNUM WITH ANTIMONY. . 

When Platinum and Antimony are heated together in 
the same manner, a similar effect will take place. 

This alloy, when highly heated for a considerable time, 
becomes solid, and very malleable, contsining little else than 
Platinum. 

Decl, 
PLatinum with Z1iNc. 

When Zinc and Platinum are similarly heated, the com- 
bustion will be very brilliant; as the Alloy will explode 
with much splendour and burn at the instant of combination. 


Observation. Other metals exhibit sinilar phenomena when heated 
with platinum. 


DCCIt. 
VioLext Combustion oF Potassitsu wits SuLprur. 


If a smal! quantity of Sulphur and Potassium be heated 
together in a crucible, they will soon unite, with violent 
Combusuon, forming Sulphuret of Potassium. 


DCCIII. 
SuppEN ComausTion oF PoTassiuM wITH TIN. 


When equal parts of ‘Tin and Potassium are melted in a 
crucible, hght will be evolved, at the instant of their union, 
as they form an Alloy. 


Dccly. | 

CoMBUSTION TAKES PLACE WHEN ARSENIC 18... 
Heated with Potasstum. does 

Union, but with weaker Combustion, takes: » whee: 
Potassium and Arsenic are heated together. the tiHley iE 
gear i of Potassium. fa | aii a oe 
‘he following experiments, which ‘were performed by M:: 
Thenard and M. day Lussac, exhibit the action of Pa 
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sium on various Salts containing Oxygen. tn : these cases, | 
the Potassium displays a greater affinity for Oxygen at a 
higher temperature than any of the other substances employed. 


DCCV. 
MvoRIATE oF SILVER. 


Muriate of Silver having been fused, and heated to 
the point of ignition, was pulverized and introduced into a 
glass tube, into which previously had been introduced a bul- 
let-of Potassium. The tube was now heated at a lamp: 
scarcely did the degree of heat applied exceed what was 
necessary to fuse the metal, when very brilliant inflamma- 
tion was excited, and the two Salts were in consequence 


reduced. 


Observations. A similar experiment having been performed with 
moriate of mercury, the phenomena were the same. — 

In both reductions the tubes were fractured ; and in that containing 
muriate of mercury there was a slight detonation, owing to the mercue 
rial vapour. 

In these and the following experiments, the heat was somewhat 
greater than what was necessary to fuse the metal. Sometimes, as 
for instance, with reapect to the decomposition of phosphate of lime, 
sulphate of barytes, oxide of zinc, &c. it was carried to 300° of the 
centigrade thermometer. The tubes employed were always fractured 
duriag the inflammation, when it was most vivid. 

DCCV!. 
Svuipuate oF Bary Tes 

When this Salt was heated with Potassium, there was @ 
lively inflammation. Sulphuret of Barvtes was formed - the 
Oxygen having combined with the Potassium. 

Observations, Suwlphite of barytes was decomposed without i: flame 
mation, and sulphuret of barvtes was obtained. 

it may be concluded trom these two experincnts that oxygen is much 
Jess condensed in the stphite. thin it is in the sulphate of barytes, and 
very probably Jess in Uie sulplusous, than ii tie siphurte aca. 


DCCVIF. 


Suvpuate oF Juic. 


When Potassium was heated with Sulphate of Lime, there 
was a slight inflammation with the formation of a very 
| . DCCYU. 

Sorpuate or Lean. 
When Sulphate of Lead and Potassium were heated 
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together, at the instant of decomposition, the inflammation 
was remarkably vivid. ne 
. i DCCIX. | 

SuLPHATE OF MERCURY. 


sig ee of Mercury which was in a au choct oxidised 
state, being employed, was rg at with similar pheno- 
mena to those exhibited in the decomposition of the Mu- 


riates of Mercury and Silver. 


pccx. 
NitreaTe or BaRYTEs. 


A Globule of Potassium heated with this salt, will de- 
compose it so suddenly, and with so much force as not only — 
to cause vivid inflammation, but also a most violent projece 
tion of the materials out of the tube; and in some cases the 
destruction even of the tube itself. 


DCCXI- 


CuLorate or Porass. 


This salt is well known to be one of those employed for 
detonating purposes. When heated with Potassium, the 
inflammation was remarkably vivid, and the expansion so 
great as to break the tube. 


Observation. The other chlorates (as that of lime, &c.) exhibited 
precisely the same phenomena. 


DCCATL 
Creromati oF Leap. 

When Potassium and Chromate of Lead were heated 

together; a vivid flash announced the decomposition. 
DCCXIIT. 
CrromaTtre of Mercury. 

On heating this beautiful salt with the Alkaline Metal, 
the inflammation was certainly not very vivid, but the red 
eolour of the salt was instan y converted to green. 

Tunestic Aci. 


_This Acid, when heated with Potassium was | 
with a very vivid inflammation. 
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DCCXV. | 
REp OxiprE or MErcury. 


Potassium decomposed this substance with a very vivid 
inflammation. Detonation also took place, owing to the 
volatilization of the Mercury. | 
DCCXVI. 
Oxipe or Tin 


_ This substance Oxidised at a Maximum, when heated with 
the Alkaline Metal, gave out a very bright flame, at the 
instant of decomposition. 


Observation. Oxide of manganese exhibited similangesults. 


DcexVII. 
OxipeE oF BismutTu. 


When yellow Oxide of Bismuth gave up its Oxygen to 
the Potassium ; the inflammation was remarkably vivid. 


* Observations. The gray oxide of nickel also gave up its oxygen with 
vivid inflammation. ‘The following are the phenomena which resulted 
from the employment of other substances; which though not so re- 
markable as the foregoing, are worthy of record. 

Chromate of lead.—A very lively inflammation. 

Arseniate of cobalt.—Lively inflammation. 

Oxide of tin (putty.)—Flame not vivid. 

Red oxide of iron.—Very slight inflammation 

Oxide of silver.—Very lively flame. 

Oxide of lead, gray, — Like the last. 

Yellow oxide of lead.—Idem. 

Yellow and brown oxides of copper.— Lively flame. 

White oxide of arsenic—F lame. 

Black oxide of cobalt —Idem. 

Volatile oxide of autimony.—Flame, but less lively than with the 
oxides of copper. 

Oxide of antimony at a maximum. — Lively flame. 


DCCX VILL. 
Geeex Oxips oF Cugomivuo. 


When this Oxide is heated with Potassium, there is 
no inflammation whatever, but a production of blackish 
Matter, which being completely covled, and afterwards ex- 
posed to the air, takes fire, like good Pyrophorus, and be- 
comes yellow. This is a combination of Potass and the 
Oxide of (Chromium, which changes, on exposure to the 
air, to Chromate of Potass. | 
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Observations. In the following cases there was no inflammation ; 
although the other phenomena exhibited, render them worthy of in- 
sertion in this place. , 

Nitrate of potass.—Destruction of the metal without fnflammation, 
which is doubtless owing to the water contained in the nitre. 

Phosphate of lime.— Decomposition, without any appearance of in- 
flammation ; the aaa being converted to a phosphuret. 

Carbonate of lime.—Decomposition without inflammation; naked 
carbon being detached. 

Black oxide of iron.—No flame, but the oxide was reduced. 

Oxide of manganese af a marimum.—No flame. 

White oxide of ziric—Reduction without flame. 

Messieurs Thena:d and Lussac observe, that they have also traced 
the effects of the metal obtained from the veget«ble alkali, upon the 
earths, and particularly upon zircon, silex, yitria, and barytes; and 
found that it was very obviously altered by each; but as the cause of 
this alteration is but little known, they did not enter into any inquiry 
upon the subject ; only that it is very probable that the phenomena ob- 
served in burning the metal of potass in silicated fluoric acid gas, de- 
pends in uo respect upon the silex. 

However this be, it follows, from all the preceding facts, that every 
substance in which we know oxygen to be present, are decomposable 
by the metal potassium ; and that almost all such decompositions take 
place with the disengazement of light and caloric; also that the dis- 
engagement is proportionable to the degree of condensation of the 
oxygen in each body. 


ABSORPTION OF HEAT. 
DCCXIX. 
Latrext Hear is NLCE-sARY TO PRESRVE Bopies 
In the Solid, Liquid, und Gaseous States. 


If a Thermometer be fixed in a pan of Snow over a fire; 
it will, if higher than 32°, sink down to that point, and 
remain there until the Snow is completely converted mto 
water. After the Snow has been melted, the Thermome- 
ter will rise in proportion as more heat is apphed ; and will 
continue to do se, until it arrives at 212° the boiling point. 


Observation, Here the snow hag been receiving a continual supply 
of heat from the fire: but this was necessary to change it into, and to 
pears it in a Hquid state. The heat which entered the water after 

ing rendered fluid, may be termed sensible heat, because the therme- 
meter indicates the different degrees of heat whieh the water may. after- 
wards receive. ‘The cause of the siuking of the Thermometer.m_ the 
Gxst instance to $2”, ia, that it imparts to the snow the syrphss of its 
own heat above 32°, to assist in melting it. 
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DCCXV: | 
Rep Oxipe or MERrcury. 


Potassium decomposed this substance with a very vivid 
inflammation. Detonation also took place, owing to the 
‘ volatilization of the Mercury. 


DCCXVI. 
Oxipe or Tin 


This substance Oxidised at a Maximum, when heated with 
the Alkaline Metal, gave out a very bright flame, at the 
instant of decomposition. 


Observation. Oxide of manganese exhibited similargesults. 


DcexvVII. 
OxrprEe oF BISMUTH. 


When yellow Oxide of Bismuth gave up its Oxygen to 
the Potassium; the inflammation was remarkably ‘vivid. 


* Observations. The gray oxide of nickel also gave up its oxygen with 
vivid inflammation. The following are the phenomena which resulted 
from the employment of other substances; which though not so re- 
markable as the foregoing, are worthy of record. 

Chromate of lead.—A very lively inflammation. 

Arseniate of cobalt-—Lively inflammation. 

Oxide of tin (putty.)—Flame not vivid. 

Red oxide of iron.—Very slight inflammation 

Oxide of silver.—Very lively flame. 

Oxide of lead, gray. — Like the last. 

Yellow oxide of lead.—Idem. 

Yellow and brown oxides of copper.—Lively flame. 

White oxide of arsenic—Flame. 

‘Black oxide of cobalt.—Idem. 

Volatile oxide of antimony.—Flame, but less lively than with the 
oxides of copper. 

Oxide of antimony at a maximum.— Lively flame. 


DCCX VIII. 
Green Oxipe or CHromiuM. 


When this Oxide is heated with Potassium, there is 
no inflammation whatever, but a production of blackish 
matter, which being completely cooled, and afterwards ex- 
‘posed tothe air, takes fire, like good Pyrophorus, and be- 
comes yellow. This is a combination of Potass and_ the 
Oxide of Chromium, which changes, on exposure to the 
air, to Chromate of Potass. | 
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Observations. In the following cases there was no inflammation ; 
although the other phenomena exhibited, render them worthy of in- 
sertion in this place. 

Nitrate of potass.—Destruction of the metal without fnflammation, 
which is doubtless owing to the water contained in the nitre. ? 

Phosphate of lime.—Decomposition, without any appearance of in- 
flammation ; the phosphate being converted to a phosphuret. 

Carbonate of fies Decomposition without inflammation; naked 
carbon being detached. 

Black oxide of iron.—No flame, but the oxide was reduced. 

Oxide of manganese af a mazimum.—No flame. 

White oxide of zitie—Reduction without flame. 

Messieurs Thena:d and Lussac observe, that they have also traced 
the effects of the metal obtained from the veget«ble alkali, upon: the 
earths, and particularly upon zircon, silex, y‘tria, and barytes; and 
found that it was very obviously altered by each; but as the cause of 
this alteration is but little known, they did not enter into any inquiry 
upon the subject ; only that it is very probable that the phenomena ob- 
served in burning the metal of potass in silicated fluoric acid gas, de- 
pends in no respect upon the silex. 

However this be, it follows, from all the preceding facts, that every 
substance in which we know oxygen to be present, are decomposable 
by the metal potassium ; and that almost all such decompositions take 
place with the disengagement of light and caloric; also that the dis- 
engagement is proportionable to the degree of condensation of the 
oxygen in each body. 


ABSORPTION OF HEAT. 
DCCXIX. 


Larent Heat 18 NECESSARY TO PRESRVE Bones 
In the Solid, Liquid, and Gaseous States. 


If a Thermometer be fixed in a pan of Snow over a fire ; 
it will, if higher than 32°, sink down to that point, and 
remain there until the Snow is completely converted mto 
water. After the Snow has been melted, the Thermome- 
ter will rise in proportion as more heat is applied ; and will 
continue to do so, until it arrives at 212° the boiling point. 


Observation, Here the snow has been receiving a continual supply 
of heat from the fire: but this was necessary to change it into, and to 
ae it in a liquid state. The heat which entered the water after 

eing rendered fluid, may be termed sensible heat, because the thermo- 
meter mdicates the different degrees of heat which the water may-after- 
wards receive. ‘The cause of the sinking of the Thermometer. in the 
first instance to 92°, is, that it imparts to the snow the surplus’ of Ks 
own heat above 32°, to assist in. melting it. i ee ce 
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| — DCOXX. 
CaxLoric BECOMES LATENT IN Bopiss, 
When they change their Densities. 


If any weight of Snow, or pulverized Ice at 32°, be mixed 
with an equal weight of water at 172° it would naturally 
be expected that the temperature of the mixture would be 
102°, or one half. But this will not be the case; for if the 
Thermometer be applied, the temperature of the whole 
will be found to be only 32°. 


Observation. It seems strange, that the snow or ice should have no 
addition of caloric, whilst the water has suffered an abstraction of 140 
degrees ! But it is evident, that the use to which the 140 degrees were 
applied, was to liquify the snow, without increasing its temperature. 
Therefore, water at 32°, requires 140 degrees of Jatent caloric to pre- 
serve it in a liquid state ;—it cannot freeze until it has parted with that 
number of degrees ; and on the other hand, ice cannot melt, until it has 
derived 140 degrees of latent heat from surrounding bodies. 


DCCXXI. 


If, when the temperature of the Air is at 22°, a Cyder-glass 
be half filled with ee a and a Thermometer be placed 
in it, (the top of the glass being covered,) the water will cool 
down gradually to 22°, without freezing. But if gently agi- 
tated, it will instantly freeze into a mass, similar to snow 
which is thawing; and the temperature will immediately 
rise to 32°, the freezing point :—thus, deriving the 10 de- 
grees of Caloric, which were latent or concealed, from the 
previous fluid state of the water. 

Observation. This quantity of caloric could not, before, have been 
indicated by the thermometer ; consequently, it was latent, or, so come 
. bined with the particles of the water, as to seem to have changed its state. 
The same operation of latent caloric takes place in every other substance, 
such as metals, wax, tallow, &c.:—the first owe their ductility and 
malleability, and the last their softness and plasticity, to latent caloric. 


DCCXXII. 
Latent CALORIC COMBINES WITH LiQuUIDS 
When they are converted into Vapour. 


If water be heated to 400°, in a Papin’s Digester, and 
the vessel be suddenly uncovered, one-fifth part will rush 
out, in the form of steam; and the temperature of the re- 
maining water, will, at the same instant, sink down to 212°, 
(the boilitig point,) losing no less than 188 degrees, —the dif- 
férence er ay 400 and 212. These 188 d s must have 
become latent,-and must have combined with one fifth of 
the water to form the steam ; for if the Thermometer, be ap- 
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pS to the steam, it also will be found to be only at 

ow, only one-fifth of the water was converted into steam ; 
akeaa hahah in addition to its own 188 degrees, it must 
have deprived the other four-fifths, each of their 188 de- 
grees; and 188 multiplied by 5, produces 940, which is 
pretty near to 1000° ;—the quantity of latent Caloric re- 
quired to keep steam in its elastic form. Steam must part 
with an immense quantity of Heat, before it is condensed into 
Ma and with much morc, Lefore it can be converted into 

ce, 


The following Experiments prove, that when Expansion of 
volume takes place during the combination of substances ; 
Heat is absorbed from the surrounding: atmosphere, of from 
any other body that cames in contact with the vessel containing 
the mixture. The body from which the heut has becn absorbed 
1s, of course, rendercd cold. 


Cold is the abstraction of Caloric from bodies, to a greater 
or less degree. This is indicated by the ‘Thermometer. ‘The 
abstraction of Caloric may vary from 32°, (the freezing point 
of Water,) to what is called the real Zero. In some coun- 
tries Ice is absolutely unknown, When the Dutch told an 
Indian king, that at a certain season, in their country, Water 
was solid like Stone; and that men and horses could walk upon 
it, he supposed them to be impostors. 

The sensation of cold implies the departure of Caloric 
from warm bodies, to cold ones; on the contrary, the sensa- 
tion Ue to implies the accession of heat to comparatively 
cold ies from warm ones. Thus, the hand feels cold or 
warm, according as it comes in contact with cold or warm 
bodies :—in the first, Caloric quits the hand ; in the second, — 
it enters it. 

It has been generally thought, that the most intense cold 
proceeds from snow; but there are other substances, which, 
when combined, produce still greater cold: these are, com- 
aaa of Salts with each other, or Salts with Snow and 

ce. 
DCCXXIII. 


CoLp CAUSED, BY THE SoLUTION OF 
Muriate of Ammonia in Water. 


Pour 1 ounce of cold Water, upon 4 drams of Muriate. of 
Ammonk, in powder, in a three or four ounce pbial : cork 
it, and shake it-wellin.thenaked hand, As the Water and, 
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Salt combine by this agitation, a very great degree of cold 
will be felt. 
- _ DECXXIV. 
LIQUEFACTION, AND THE SENSATION OF CoLp, 
Caused by the Combination of Ice with Sulphuric Acid. 


Pulvcrize quickly in a mortar, 1 ounce of Ice, and pour 
over itina tumbler, 1 dram of Sulphuric Acid, previously 
cooled to 82°. Stir the mixture, and the whole will become 
fluid. If a Thermometer be immersed, the temperature 
will be found very near 0°,—or 32 degrees below the freez- 
ing point. Here, the action of the Acid on the Ice, increases 
its volume, and, of course, much Calouric is absorbed from 
surrounding bodies, to be rendered latent, im the new com- 

und. Jn the immersion of the Thermometer, 32 degrees 
of sensible Caloric are absorbed from the liquid contained 
in jt; that is, from the Alcohol :—and if the hand be applied, 
very sensible cold will be felt, until the mixture has abstracted 
its full quantity of latent Caloric. 


DCCXXV. 
IcE LIQUEFIES RAPIDLY IN Muriatic Acip Gas. 


If a piece of Ice be put into a jar, containing Muriatic 
Acid Gas, it will liquefy with astomshing quickness, and if 
the hand be placed on the jar, very sensible cold will be felt 
from the rapid absorption of Caloric from the hand and 
surrounding bodies. ‘This heat becomes latent in the lique- 


fied Ice. 


The Cold, produced by the following compounds, is 
so intense, that they huve justly been denominated Freezing 
Mixtures. 

: DCCXXVI. 


NuaraTs oF AMMONIA AND NITRATE oF Porass. 


Pulverise 5 drams of Munate of Ammonia and 5 drams 
of Nitrate of Potass; and add % ounces of water to them, 
in a Tin, Stoneware, or Glass vessel. If you plunge a 
Thermometer into the mixture, the Mercury will sink from 
+50°, to—10, that is 40 degrees; denoting the degree of 
cold produced. This mixture will freeze Oi of ‘Turpentine, | 
Wine, Water;.Sea-water, Milk, and Vinegar, | 
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Observation. In Plate 13, there is the figure of an apparatus for 
operating with freezing mixtures. The substances to be frozen are con- 
tained in the small vessels, whilst the freezing mixtures are put into 
the large one. 

DCCXXVI1. 


SuLPHATE oF Sopa AND Sutpnurnic ACID. 


A mixture, of five drams of Sulphate of Soda, and four 
drams of diluted Sulphuric Acid, will lower the tem- 
perature of the ‘Thermometer 47 degrees; that is, from 
+50°?, to+3°. Sulphuric Acid, of various strengthe, will 
freeze in this mixture. 
DCCXXVILE. : 
Nitric Act WITH SEVERAL SALTS. 


Mix together, six drams of Sulphate of Soda, four drams 
of Muriate of Ammonia, two drams of Nitrate of Potass, 
and four drams of diluted Nitric Acid. ‘This mixture will 
lower the Thermometer from +50°, to —-10°, which is 60 
degrees. 

DCC X XIX. 
Snow with Nirgic Acrp. 


Mix seven drams of Snow, with four drams of diluted 
Nitric Acid. If the Thermometer be at +32°; it will fall 
to —-30°; being 62 degrees lower than the freezing point 
of Water. Sulphuric Ether may be frozen in this mixture. 


DCCNXX. 


Snow anno Meriate or Lime. 


Mix four drams of Snow, with five drams of Muriate of 
Lime: the ‘Thermometer will sink from +52°, to—40°; 
being 72 degrees. ‘This mixture will freeze Mercury. 

DCCXXXI. 
VARIATION, WITH SNow AND Muriate or Lime. 

Mix two drams of Snow, with three drams of Muniate of 


Lime: the 'EFhermometer will sink from —15°, to —68”’. 
T his mixture will freeze Nitric Acid. 


DCCXXXII. 


Snow anD SuLpuuric ACID. hee 

Eicht drams of Snow, mixed with ten drams of diluted 
Sulphuric Acid, will produce the greatest degree of cold 
known: that is, from —68°, to —91°; and 1s capable of 
freezing almost every known liquid, except Alcohol; which 
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is said to require a freezing mixture, 110 degrees below 
Zero. The formula is not known. The d of cold 
produced by the several mixtures in the three last Experi- 
ments, must be measured by a Thermometer containing 
Alcoho! ; as Mercury freezes, at —39°, and, of course, can- 
not indicate any lower degree. 


Observations. Where the strong acids are used in freezing mixtures, 
glass vessels or gallipots will suit best ; and the article to be frozen, 
may be in a Barometer-tube, or in a small phial. 

The different substances here mentioned, may be used in larger quan- 
tities ; but the operator must bear in mind, that any alteration in the 
‘above mentioned proportions, may materially impede the success of his 
experiments :—not, but that there may be proportions, yet undiscov- 
eréd, which are capable of producing a greater degree of cold, than 
any here enumerated. 

. Where the salts are used, they must first be finely ioagbadeeaie and 
then mixed : as a previous minute division of the particles, assists most 
materially in producing the degree of cold required. 

The cause of the cold, eodiced by these mixtures, is, the assump- 
tion of the liquid form. This change requires a proportional quantity of 
caloric, which is greedily absorbed from surrounding bodies. We 
should, therefore, quickly mix the ingredients ; and immerse the article 
to be frozen, as speedly as possible, in order to take advantage of this 
great absorption. When the cold, required, is very great, (as in the 
three last Experiments,) the temperature of each of the ingredients, 
should pcre be reduced by another freezing mixture of less 

wer: for example ; in the last experiment, the mixture must previously 

cooled down to —68° :—unless this be first done, it cannot be reduced 
90 low as —91°. 

M. Gay-Lussac has proposed a method of proanens cold, which 
may be extended, ad ss gies but which suffers under the disad« 
vantage of being applicable only to small masses of matter. All bodies 

their temperature with their bulk, the former increasing if the 
latter is diminished, but diminishing if it is increased. If air com- 
premed to one-fifth its former volume, it will inflame tinder ; and to do 
this it requires a heat more than sufficient to melt bismuth, or about 
572” Fahrenheit. The air, therefore, has been thus heated by 
compression, into one-fifth of its former bulk ; and we can easily su 
pose the possibility of raising it to 1000° or even. much more, if it 
strongly and rapidly compressed. If, therefore, a portion of air, com- 
pre to one-fifth of its bulk, and reduced to the common tempera- 
ture, be suffered to dilate instantaneously; it will absorb as much 
heat as it gave out on compression: and, supposing the capacity of 
the air to remain constant, will be reduced in temperature 572° Fah- 


Si at Taking air compressed by fifty, one hundred, or more 
atmospheres, the cold produced | by instantaneous dilatation would have 
mm, , 
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CHAPTER XV. 


EXPERIMENTS ON THE MOTION OF CALORIC, AND ON THE 
CAPACITIES OF BODIES FOR HEAT. 


GENERAL OBSERVATIONS : 


THE supposed principle of Heat or Caloric has the pro- 
perty of Motion; for it continues to depart from heated 
bodies, and is absorbed by, or enters into, surrounding ones, 
until all are of an equal temperature.* This Motion 1s two- 
fold; viz. by Reflection and by Radiation. 


Reflection is that property of Heat and Light, by which, 
when their rays are thrown upon polished metallic surfaces, 


® As the generally received notions regarding the phenomena of Heat have 
been attacked with considerable force of argument hy Sin RICHARD PHILLIPS, 
we shall here make the following extract from that writer's ‘ SYNOPSIS of the 
PHILOSOPRY of MATERIAL PHENOMENA.” 

‘* When percussion or collision does not produce an equal quantity of aggre- 
gate motion in a proportionate change of place in the aggregate: or when the 
motion received cannot he transferred by diffusion, as when a piece of iron, laid 
on an anvil, receives the motion of a hammer ; or when two pieces of wood are 
rubbed together, an intestine re-action of the atoms in the iron and, wood takes 
place, accompanied by the perception of heat, and by u series of phenomena depend- 
ing on the quantity of motion thus concentrated, also on the acceleration of the same 
by repeated blows, rubbings, or transfers of motion. 

This intestine motion produces various phenomena of the several compo- 
nent atoms of the affected body in regard to one another, and to the hetero- 
geneous media in which they are situated: thus, one quantity creates a per- 
ception of heat; another sensibly imparts that perception to the atoms of the 
surrounding media; another converts the fixed mass into fluids ; an aoceler~ 
ation converts the fluids into diverging gas ; and a farther acceleration, which 
exceeds the radiating powers of the surrounding redia, decomposes those media; 
exhibiting flame and intense heat, in the solidification of the oxygenous part 
of the media, and, produciay subtle radiations on the rare medium which fills 
space, thereby affecting the nerves of the eye with the perceptions of light. _ 

‘The parting with each degree of atomic motion produces a contrary series of 
phenomena : thus gas, on parting with its heat or atomic motion to other bodies, 
bacomes fluid; and fluids, by parting withthcir heat or excited motion, become 
solids ; and the diffusion of heat or atomic motion on such re conversion is 
sensible, when the oxygenons part of atmospheric air, solidified by respiration, 
gives out what is called animal heat; and when the same, solidified by com- 
bustion, or reduced in volame by compression, gives out heat, sad excites the 
pulsations of light.” 
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they are smmediately thrown back, Bs rar _ The angle. 

of Reflection ts always equal to the ang of Incidence. 
Radiation consists ‘in the progress of Calorific Rays, in 

straight lines, from heated or excited bodies. _ 


DCCXXX111. 


Po.tsHep MerTattic SuRFACES REFLECT Hear. 


Place two polished concave copper or tin Mirrors, with 
their concavities opposite to each other, in similar axes : 
put a pan of burning coals, or any other ignited body, in the 
focus of one of the mirrors, and a piece of touchwood in 
that of the other; the touchwood will almost instantly be- 
come ignited. 


Observations. This fact can only be explained, in conformity with 
the prevalent doctrines of heat and emia by one or other of the 
following hypotheses :—cither the caloric from the hot coals is com- 
municated tu the touchwood by the intermediate layers of air, or it 
darts inthe form of rays from one mirror to the other, (See Plate 
19.) and is thence reflected again to the focus, in which is the touch- 
wood, The first of these hynotheses is inadmissible; for the rays 
which are nearer to the coals than the focus, ure not so hot as the 
focus. We must, therefore, adinit the second, which supposes the 
radiation of caloric. 

The notion, that cold is capable of Reflection, is not correct. 
Professor Pictet placed two concave tin mirrors on stands, at the 
distance of tea fect and an half from each other ; placing a Florence 
oit Mask, filled with snow, iu the focus of the one, and an air ther- 
tnometer in that of the other. The thermometer sunk several de- 
grees; but when the flask was removed, it rose to its original alti- 
tude. The experiment was repeated, and a greater dezree of cold 
was produced by pouring either sulphuric or nires acid, ina diluted 
astute, into the flask. The snow was speedily «usited, and became 
much colder thaa before, Accordingly, the thermometer fell several 
degrees lower, than when snow alonc was.used. When the flask con- 
tuimang thie freezing mixture was removed, the thermumeter rose, as 
at the first experiment. 

This, however, is no proof of the emission of cold rays, from cold 
bodies. For, us calorie is knowa to radiate freely from all bodies, 
there is little doubt of its being absorbed by the freezing mixture 
from all bodies in the room; and from the thermometer among the 
rest. The interchange of heat, between the thermometer, and other 
bodies, was also thus stopped: because, it is well known, that a 
warm body always vives out its caloric to a acighbouring cold one, 
till hey are both of the same temperature. 

Thua, then, instead of the snow, and freezing mixture, emitting 
raya of cold, as at firet might be supposed ; the phenomenon of the 
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sinking of the thermommetcr was merely owing to its parting with 
a certain portion of caloric to the flask, without receiving any in 
return. 

M. Berard has made some delicate experiments on the relative si- 
tuation and intensity of the heating rays, the rays ef light, and the 
chemical rays. Having substituted a prismn of calcareous spar for one 
of glass, he found that, in cach image formed by the prism, the 
red extremity was hotter than the vidlet, and this induced him to 
suspect that the rays of heat underwent a double refraction, in the 
manner of the rays of light. This idca was strengthened, and ulti- 
mately confirmed, by further cxpcriments. 

‘“« J received (he says) all the solar rays reflected by the mirror of 
the heliostata, on a glass plate, at an angle such that the reflected 
rays were | genleg and these were again received, in their turn, 
on a second glass, properly inclined. 1 reunited the rays reflected 
from this second glass by a metallic mirror, in the focus of which 1 
had an air thermometer. I found that, when the second glass re- 
flected the polarized rays, the thermometer rose; and, when the 
glass did not reflect the polarized rays, the thermometer rested sta- 
tionary.” This experiment proves, in an evident manner, that the 
heat which accompanies the solar light is polarized at the same time 
with the light, and nearly under the same angle. 

To ascertain whether the rays of heat procceding from heated 
bodies were also polarized in the same manner, M. Berard proceeded 
as follows: ‘* I placed in the focns of a metallic mirrer, three deci- 
meters (about 11.8 inches) in diameter, a lighted taper. 1 inclined 
the mirror, so that the parallel rays reflected from it made an angle 
of 199 11! with the horizon. I will suppose, to give clearness to the 
explanation, that these rays proceeded in the plane of the meridian, 
from south to north. I received them oa a glass, thirty ceutimeters 
(11.8 inches) long, and twenty-two (8.7 inches) wide: this glass was 
disposed so that it reflected the light of the taper downwards, in a 
perpendicular direction; and beneath it a second similar one was 
placed parallel to it, which reflected the rays again from the south 
towards the north. I received these last cays on another metallic 
mirror, in the focus of which was an air thermometer, having a 
blackened bulb and a long tube. This mirror and the second glass 
were fixed together, so that they could be turned round horizontally, 
without changing their relative positions, or the inclination of the 
glass The apparatus being thus disposed, tt was casy, iH turning 
the lower glass and mirror round, to ascertain that the light was 
constantly concentrated on the bulb of the thermometer, sufficient 
being reflected, even at the position where the greatest quantity was 
absorbed by the second mirror, to render the focus evident: the ta- 
per was then removed, and the whole suffered to cool. 

‘In the course of some minutes | placed a heated ball of copper, 
about the size of an egg, exactly in the previous position of the 
taper ; and, at the moment, the air thermometer rose about fifty 
centimeters (19.7 inches): thea, turning the second glass towards 
the west, the thermometer sunk more and more as it approached 
that point. J left it some time in that position, and the ther 
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moineter returned to within two centimeters of its first point. 1 
continued tu turn the second glass, and, as it approached the south, 
idagain rose; where, having left it about a midute, it had 
to forty-five centimeters (17.7 inches). Continuing the 
motion of the glass, the thermometer cooled gradually, until it had 
reached the east; where, remaining two minutes, it regained its 
original temperature.” . 

This experiment, which was repeated a great number of times, 
proves, that radiant heat, reflected by a glass, at an angle of about 
$3”, and falling on a second glass, making the same angle with its 
surface, is reflected by this second plane, when it is turned in two 
positions sf gle to each other, and is not reflected in two other po- 
sitions equally opposed, each being intermediate and equally distant 
sites vi two first. Radiant heat, therefore, like light, may be po- 

arized. 

Some other experiments were instituted, with the view of ascer- 
taining the chemical influence of rays of light, or, as he expresses it, 
of the chemical rays.—** I received (he says) the chemical rays di- 
rected in the plane of the meridian on a giass surface, at an angle of 
incidence of 35° 6/. The rays reflected by this first glass were re- 
ceived on a second at the same incidence. I found that, when this 
was turned towards the south, the muriate of silver, exposed to the 
reflected invisible rays, was blackened in less than half an ‘hour ; 
whilst, if turned towards the west, it was not at all discoloured in ten 
hours. The chemical rays, therefore, may be polarized like the rays 
of light, by surfaces of glass under a certain angle, and this angle 
appears to be nearly the same for both kinds of rays. Jt is, there- 
fore, to be presumed also, that the chemical rays will suffer double 
refraction in pas#ing through certain diaphanous bodies.’’— He proved, 
by other experiments, that the calorific or heating rays may be po- 
larized by glass surfaces, and that they are affected by metallic sur- 
faces similarly to the rays of light. 

Radiant heat, emitted by hot bodies, is polarized by glass surfaces, 
when epfiected at an equal angle to that, at which light is polarized. 
Metalfi¢éurfaces have a similar action on both kinds of rays. The 
chemical raye'may be polarized by glass surfaces, and possess all the 
general physical ptopertiey of the luminous. rays. 





- _ - DCOXXXIV 
OH oo ws res aS ee fo 

ALS ‘BODIES .DO NOT RADIATE ALIKE; FOR, THEIR 
SURFACGS HAVE GREAT POWEB IN PROMOTING, OR 


RETARDING(QHE MOTION OF CALORIC. 


If a cubical canister;..four inches-square, ‘of polished Tin, 
be filled with boiling Water, and placed at three feet dis- 
tance from a concave Tin reMector, which shall have the 
non-graduated leg of a Diffcrenttal fhermometer in the fo- 
cus (see Plate 20;) the quantity /@f radiated Caloric will 
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be denoted,. by the rising of the flud in the graduated leg, 
to about 12° . | Ne ee tee 
‘But if the canister be brushed over with a mixture of Size 
and Lamp-black, and again filled with boilmg Water, and 
submitted to the same experiment, the Thermometer will 
rise to 200°. The experiment may be varied by coating the 
surface of the canister with different substances, which ac- 
cording to their surfaces, texture or cousistency,’ radiate 
more or less heat: for example, one side may be blackened, 
another may have a piece of glass fitted to it, another white 
Paper, and the last may be naked. Glass, upon the polished 
surface, will raise the temperature to about 669 or 908. 


DCCXXXV. 


If boiling Water be poured into two tea-pots, of the same 
size; one, bright Silver, or Tin; and the other black Stone- 
ware: (or both metallic, one being covered with a mixture 
of Glue and Lamp-black, or with a coat of linen, or other 
substance), and they be left in a room of moderate tempera- 
ture ; one will be warm when the other has become quite cold. 
The covered, or Stoneware one, will give out its Caloric, 
and be of the same temperature with the room, in an hour 
and a half; whilst the metallic surface retards the passage 
of Caloric from the other, so much, that two hours and a 
half will elapse, before it is lowered to the same degree, 


Observation. This is the reason, that an infusion of tea, or any 
other herb, is always more perfect in a polished metallic vessel, than 
in an earthen one. 


DCCXXXVI. 


Mor& HEAT Is RADIATED INTO DARK BoDIes, THAN 
INTO THOSE OF LIGHT COLOUR. 


If several pieces of cloth, of different colours, but’ of 
equal thickness, are placed on snow, when the Sun ahines; 
so that the rays may fall upon them equally; they will sink 
downwards, displacmg the Snow. .Upon examination, the 
black willbe found to have sunk deepest. This can only 
be accounted for, by the quantity of Caloric which thg: blaek 
absorbs, and which melts the Soow. 2s 

cae Per tae 
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DCCXXXVII. 


Tne Sorar Rays POSSESS A HEATING, AS WELL ABS AN 
ILLUMINATING PoWwgR. 


If the Solar ray is allowed to fall, through a prism, on the 
blackened bulb of a Thermometer, the greatest degree of 
heat will be derived from the red rav in the Spectrum ; and 
it will be found, that if the Thermometer is moved half 
an inch further than the outer extremity of this ray, the fluid 
will rise still higher—evea upwards of ten degrees in about 
thrve minutes of tine. But if the Thermometer is moved 
towards the violet av, the fluid will gradually falf, as it ap- 
proaches this ray; shewing, that the heating pewer of the rays 
decreases from the red to the violet end. On the contrary, 
the illuminating power is the greatest in the central rays; and 
decreases towards the extremities. 


Odservations. Lesiic’s Puotoweren (see Plate 20) indicates the 
intensity of light. by detecting the alteration of temperature occa 
sioned by it. One ball is blown of dark glass, the other is pellucid. 
The influence of wind is precluded by a case of thin clear glass. The 
rays of light which strike the dark ball are absorbed, and communi- 
cate heat, which by expanding the air forces the liquid downwards 
in the stem. This sinking will be denoted by the attached scale. A 
alight modification converts this instrument into a Hycrosetecr for 
measuring the dryness or humidity of the atmosphere. The ball 
containing the coloured liquid being covered by several couts of tis- 
sue paper, and wetted; the depression of the fluid in the opposite stem 
marks the dimiaution of temperature caused by exhalation from the 
humid surface, “This will express the re'si've dryness of the sur- 
rounding air. 


DCCXXXVIIL. ; 


Raptation or Heat is 1NFLUENCED BY MorTION, 
OR THE VELOCITY WITH WHicH A Hor Bopy 18s 
MOVED IN A cOLD Merpium—sucu as AIR oR Wa- 
TER. 


{f an iron weight (one pound) with a ring attached, be 
made red-hot iu a fire, and left to cool in a room of mo- 
derate temperature : a considerable time will elapse before the 
room and the weight affect the Thermometer equally. But 
if, when the weight is again heated, a cord be fastened in 
the ring, to which the hand gives a pendulous motion, (at the 
rate.of Wx or seven feet in a second of time), it will cool to 
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the temperature of the room, in half the time that it did 
when at rgt :—if an additional impulse be used, so that the 
motion be sixty feet per second, it will be cold m one-tenth 
of the time required for the first trial, Blowing air (with as 
little mterruption as possible) from a bellows, upon the lron, 
will have a proportional effect. Radiation takes place either 
when a body is in motion, or at rest; but the cause of the 
ditference in time of cooling, is owing to a continued series 
of new cold surfaces, being presented to the hot body. | 


DCCXXXIX. 
RADIATED LINES MAY BE IMPEDED IN THEIR PROGRESS, 

BY THE INTERVENTION OF OTHER BODIES; CONSR- 

QUENTLY, THEY TAKE A LONGER OR SHORTER TIME; 

OR REQUIRE A REINFORCEMENT OF MORE RAys, To 

PASS THROUGH THEM. 

Supposing Experiment 734 tohave been begun: place a 
pane of glass between the blackened canister and the reflec- 
tor, attwo inches distance froin the former; the Thermo- 
meter will sink 80 degrees, the fluid being at 200. This 
shews, that the rays pervade the Glass, and still have an 
effect upon the Thermometer; and we may conclude, 
that if a more powerful heat could be applied to the canister, 
the fluid would rise accordingly. (See Plate 20.) 


DCCXL. 


_ Instead of Glass, use a deal board, as a screen: the fluid 
in the Thermometer will be at 9°, or 10°, if the board be 
about an iach thick. 


DCCXLI. 


If the Experiment be again repeated; and, instead of the 
other screens, one of polished Tin, or Tiu-foil is used ; no 
Caloric can pass through; consequently, the fluid in the 

hermometer will find its own level, and be at 00. If any 
of the screens are suddenly withdrawn, the fluid will rise to 
YOo or 100°. 

Observation. In these Experiments, although the Caloric,pervades 
the screens; the only motion it can have, is by Radiation, or by 


pausing ising io straight lines from the canister, through the screens, | 
he reflector, 7: consequently, upon’ the focal ball of the Theralo- 
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meter. As for the polished metallic screen; (having no affinity for 
fts varface, because the polish causes reflection,) Calorie cannot ra- 
diate through it.—Although Caloric has a great affinity for iron; 
still, if that iron be polished, and put into a fire, no Caloric will en- 
ter, or be radiated into it, until the surface is first blackened or 
oxzidated to a certain degree. 






DCCXLII. 
Dirrarence in THE Capacity oF Bopizs ror Heat 


Place in an oven equal weights of Water, Lead, and 
Chalk, in three separate basins. Let the Lead and Chalk 
have cavities in them for the insertion of a Thermometer, 
When they have been in the oven for some time, examine 
by the Thermometer the heat of the oven; and then, that of 
the heated bodics. It will be found, that the Lead will first 
attain to the heat of the oven, the Chalk next, and the Water 
last. 


Observatione. Those bodies which are most slowly heated and 
cooled are said by Chemists to have, generally, the greatest capacit 
Sor heat. \n the above and similar Experiments it will be found, 
that the substances most rapidly heated are those which most rapidly 
cool. Related tu the capacities of bodies for heat is their conducting 
powers in regard to heat, or, in other words, the degrees of velocity 
with which they suffer caloric to pass through them. Amongst solid 
bodies, metals are the best conductors; and silver, gold, and copper, 
are better conductors than platinum, iron, and lead. Next to the 
metals, we may, perhaps, place the diamond and topaz, then glass, 
then siliceous af hard stony bodies in general, then soft and porous 
earthy bodies, and wood; and, lastly, down, feathers, and wool. 
Liquidsand gases are very imperfect conductors of heat, and heat is 
generally distributed through them by a change of specific gravity, 
asindicated in the Experiments on the ebullition and volatilization 
of fluids. The influence of the difference in the conducting powers 
of bodies is shewn iv several domestic utensils: and hence wooden 
handles are given to metallic vessels, or a stratum of ivory or wood in- 
terspersed between the hut vessel and the metallic handle. As heat is 
confined by bad conductors, clothing of woollen materials is worn in 
cold climates ; and the wails of furnaces are composed of clay and 
sand. Confined air is a bad conductor of heat: hence the advantage 
of double doors to furnaces; and of a double wall with an interposed 
stratum of air, to an ice-house. From the different conducting 
power of bodies arise the sensations of beat and cold experienced 
npon their appieation to our bodies, though their real temperature 
is similar. Thus, air of the temperature of 65 degrees (Kahr.) con- 
veys 2 sense of warmth, while a bath of the same temperature would 
be very cold. The reason of this diversity is, that water, being 2 better 
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conductor span air, carries off the heat of the body more rapidly 
than the latter fluid. It is from the same cause, that diverse sur- 
rounding media, when much above the heat of our bodies, affect us 
with different degrees of heat, although their real temperature 
be the same. (Here it should be understood, that heat is com- 
municated to the body, not abstracted from it as in the case of me- 
dia below the temperature of the body). Thus, Sir Joseph Bankes, 
Dr. Solander, Dr. Crawford, and Sir Charles Blagden, in their Ex- 
periments in rooms—the air of which was beated to 200 degrees (Fahr.) 
and upwards,—found that the air felt but moderately hot; whilst the 
metallic buttons on their cloaths, the coin in their pockets, &c. 
burned their fingers on being touched: water also felt scalding hots 
though its real temperature, as marked by the thermometer, was not 
above that of the surrounding air. 


( 37% ) 


CHAPTER XVI. 


PHOSPHORESCENCE OF MINERAL AND ANIMAL 
SUBSTANCES. 


P HOSPHORESCENCE: is that property which many 
Mineral and Animal substances possess, of giving out Light, 
without the least degree of Heat being perceived. This 

henomenon is closely allied with that of Phosphorus, which 
is well known to shine, or give out a beautiful lambent flame 
in dark places. Many causes have been assigned for these 
highly curious effects; but in this place we shall pass them 
over, and procced to a detail of the facts themselves, divid- 
ing them into two classes, viz, Mineral and Animal. 


Sd 


MINERAL PHOSPHORESCENCE. 
DCCXLIII. 


Canrton’s PuHospiiorus; or, JGNITED SULPHURET 
: Lime. 


To prepare this phosphorescent compound; mix three 
ounces of clean oyster-shells in powder, with one of flowers 
of sulphur. When intimately combined, ram the whole very 
tight into a crucible, which put in a clear fire for half an 
hour; having, previously, covered the top with a piece of 
moist clay. en fully ignited, withdraw the crucible from 
the fire, and when the contents are become cold, uncover 
them, and enclose them in a phial, or phials, which cork very 
tight, By.exposure to light, or to the direct rays of the sun, 
or even to an electrical on pry these phials will shine vi- 
vidly when taken to a dark place. 
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Observations. The hour on a watch, or letters in a book, will be readily 
discerned by this light. Soon, however, this effect will become tuinter; 
but it may always be revived by a fresh exposure to the sun’s rays, aud 
by keeping the phial well corked. | 


DCCXLIV. 
To make Puospucecet or Lime. 


Put half an ounce of Phosphorus, cut into small bits, 
into a glass tube about a foot long, and half an inch in dia- 
meter, closed at one end. Fill up with quick Lime grossly 
powdered, and stop the mouth of the tube loosely. Heat 
that part of the tube which contains the lime, over a cha- 
fing dish, till it be red hot; and then apply the heat of a 
lamp to the part containing the Phosphorus, which will be 
a reddish mass. 


Observation. Tf phosphuret of lime be arenes into water, air bubbles 
will be disengaged ; which, on bursting at the surface, will inflame with 
slight explosions. They consist of phosphureted hydrogen gas. If any 
of this substance be thrown out in the dark, it will have the appearance. 
af a shower of fire, but catmot burn any thing, as the quantity of phos- 
phorus is too small to prodsice :::v sensible heat. 


DCCXLV. 
Baupwin’s PHospHORUS; OR IGNITED Nitrate or Lixe. 


Fuse some Nitrate of Lime in a cruable; and keep it in 
this state for about ten minutes. When in a cold, and hard 
state, break the mass into small pieces, and enclose them in 
a phial well corked. They will, after exposire to the rays 
of the sun, emit beautiful white light, in the dark. 


‘ DCCXLVI. 
BoLoGNiaN PuospHORUS; OR IGNITED SULPHATE 
Of Barytes. 


Heat eight ounces of the Native Sulphate of Barytes, to 
a state of ignition: when cold, pulverise it in a mortar ; and 
make the powder into a paste, with mucilage of Gum Arabic. 
Divide this paste into small pieces, of the size of large peas, 
which, when dried by a moderate heat, expose to the eat of 
a wind-furnace, by placing them loosely in a crucible with 
charcoal. The crucible should be covercd with moist clay. 
When cold, a few minutes exposure to the sun’s rays wil] 
give these pieces the property of shining in the dark, sb as 
to enable the operator to see the hour by his watch, 
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"Observations. ‘The most complete account which we have of mineral 
phosphorescence, is that. recorded by Dr. Brewster in the first volume 
of the Edinburgh Philosophical! Journal. His method of examination 
was ingenious and accurate. He never reduced the body to powder, 
but placed a fragment of it upon a thick mass of hot irun; or, in deli- 
cate experiments, introduced it into the bottom of a pistol barrel, heated 
a litle below redness. 


The following Tuble presents his results: 


Names of the Minerals. 
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, Caluour atid lutensit Pa. 
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Light. 
Fluor spar, Pink, Green, 
Purple, Bluish, 
Bluish-white, Blac, 
“ompact fluor, Yellowish, Fine green, 
Sandy fluor, White, White sparks, 
Salearcous spar, Yellow, Yellow, 
Transparent, Yellowish, 
Limestone from the north 
of Ireland, Yellowish-red, 
Phosphate of lime, Pink, Yvilow, 
Arragonite, Dirty white, Reddish-yellow, 
Carbonate of barytes, | Whitish, Pale white, 
Harmotome, Colourless, Reddish-yellow, 
Dipyre, White, Specks of light, 
Grammatite fromGlentilt |————— Yellow, 
-fromCornwall, Bluish, 
Topaz, Aberdeenshire, {Blue, Bluish, 
Brazilian, Yellow, |Faint yellowish, 
———— New Holland, | White, IBluish, 
tubellite, Reddish, Scarlet, 
Sulphate ot Jimeg Yellowish, ‘Faint light, 
of burytes, Yellow [Pale light, 
- Slate colour, Fale ght, 
strontites, {Bluish, |A ‘fragment shone prett 
i bright, + 
lead, Transparent, Faint, aud by fits, 
Anhydrite, Reddish, (Faint light, 
Sodalite, Dark Green, Pretty bright, 
Bitter spar, Yellowish, ‘Faiut white, 
Red silver ore, aden, Pretty bright, but flitting 
Barystrontianite, White, Faint, " 
Arseniate of lead, Yellowish, Bright white, 
phene, Yellow, Bright white, 
-{Tremolite, Whitish, Reddish-yellow, 
Mica, _{Greenish, Whitish, 
-~- from Waygatz, Black, White specks, 
Brown, Pretty bright, 
taniuin sand, Black, Feeble specks, 
Hornstone; Grey, Yellowish, 
| able spar, Degnatska, |Whitish, Yellowish, 
Lapis lazuli, Blue, Faint, 
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Colour of the Minerals, eer praia of the 





podumene, Greenish, aint, 
‘itanite, Reddish, Extremely faint, 
Cyanite, Yellowish-white, {Bluish, 
‘Calamine, Brown, Faint, 
lAugite, Green, Pretty bright, 
\Petalite, Reddish tinge, Blue, and very bright, 
A bestos, rigid, ee retty bright, 
holite, Transparent, Brizht, 
(Corundum, Brown, Bright, 
lAnatase, Dark, Reddish-yellow, 
Soalietg of lime, Yellowishewhite,  }&rilt. like a burning coal, 
uartz, Very taint, 
methyst, Faint, 
bsidian, Pretty bright; dirty blue, 
{Mesotype from Au- ; The p hosphores- Very faint, sass 
‘ cence of these nine 
hiddahary -Iminerals was obely 


ttle specks, 


tlassy Actinolite, ised ter 
aver brigh 


uby silver, served in the pistol 


furiate of silver, barrel. Rlue, 
arbonate of copper, Very faint, 
Green Telesie, | Hs, _._ {Pale blue, & pretty bright 
DCCX LVII. 
PHOSPHORESCENCE OF Bopits py true ELectricab 
Discharge. 


When the electrical discharge is transmitted along the 
surfaces of certain bodies, or a little above them, a durable 
phosphorescence is occasioned. 

Sulphate of barytes gives A bright green light, 

Carbonate . . . . . Do. less brilliant, 

Acetate of potass, . . Bnilhant green light, 

Suceinic acid, . . . ~. Do. more durable. 

Loaf sugar, . . « . Do. 

Selenite, . « » « « Jo. but transient, 

Rock-crystal, . . . . Light red, and then white, 

Quartz, . . . . + ~ Dull white hght, 

Borax, . . . . . . Faint green light, 

Boracic acid, . . - . Bright green light. 


Observations. Canton’s pyrophorus yields more light by this treat. 
ment than any other body; but almost every native mineral, except 
metallic ores and metals, becomes more or less luminous after the elec- 
tric explosion. A slate from Colly Weston, Northamptonshire, which 
effervesced with acids, gives a beautiful effect. When the explosion of 
a jar is taken above the centre of a piece some inches aquare, not only 
the part above the discharging-rods is luminous, but the ‘surface of the 
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) te bespangled with very minute brilliant points te some dis- 
eS ‘fom ke ne: ng oly the points of the dischargers rest.upon 
the surface of the slate, t minute spangles are detached and scat. 
tered about the table in a luminous state 


DCCXLVIII. 
Lusunous CHARACTERS ON WALLS, COATED wiTH Lime. 


Take a piece of Phosphorus from the bottle in which it is 
kept, and, during candic-light, write upon a white-washed 
wall, any sentence or word; or draw upon the same any 
figure, according to fancy. Withdraw the candle from the 
room, and direct the attention of the spectators to the writ- 
ing. ‘Whatever parts the Phosphorus has touched, will be 
rendered quite luminous, emitting a whitish smoke, or 
vapour. 


Observations. This luminous appearance is doubtless owing to the 
transfer of particles of the phosphorus to the surface of the wall; but the 
cause of uo heat being piven out, is that the phosphorus has combined 
with the lime, or whiting. Great care must be taken, whilst using the 
pencil of phosphorus, to dip it frequently in a bason of cold water; if 
this be not done, the repeated friction will throw it into a state of the 
most active combustion, to the manifest detriment of the operator. 
Another precaution is here necessary : viz, not to perform this and si-« 
milar experiments before timid persone, without previous intimation as 
to the nature of phosphorus. 


DCCKIIX. 
‘Fo makk Puospnoric Onn. 


Put one part of Phosphorus imto six of Olive Oil, and 
digest them by a sand heat. The Phosphorus will dis- 
solve. It must be kept well corked. 


Observation. This oil has the property of being luminous in the dark, 
but has not sufficient heat to burn. If rubbed on the face aud hands, 
ae care to shut the eyes,) the appearance will be most hideously 

ightful ; all the parts which have been rubbed appearing to be cover- 
ed by a huninous lambent flame of a bluish colour, whilst the eyes and 
mouth appear like black spots. No danger attends this experiment. The 
light is sufficient to shew the hour of the night on a watch, by holding 
it close to the unstopped bottle. 


DCCL. 


Cerious PuENnoMENA EXHIBITED BY TaBASHEER. 


A substance called Tabasheer having some very peculiar 
he age chas lately excited the attention of the scientific 
world. This substance is said to be inferior in refracting 
power to alf-solid and fluid substances hitherto examined, It 
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readily imabibes all the volatile and fat oils, and indeed all 
other fluids. ‘The essential oils are quickly absorbed, and, 
with the exception of oil of cassia, are as quickly evapo- 
rated, while the fat oils are slowly drawn in, and remain a 
long time in its pores; in all these cases an opacity is pro- 
duced by absorption. When the imbibed fluids have a co- 
jour of their own, or are tinged with colouring matter, the 
Tabasheer exhibits a similar tint, sv that it is easy to commu- 
nicate to it any colour. The opaque Tabasheer, which re- 
tains its opacity when its pores are filled with water, acquires 
a beautiful transparency from the absorption of the oil of 
beech-nut. It is curious to observe a ne lke chalk, 
and consisting apparently of a number of particles in a state 
of accidental aggregation, converted into a transparent mass, 
which the light freely penetrates in every direction. 
If this salstanee be wrapped in a piece of paper, and the 
a be sct on fire, the Tabasheer becomes either black, or 
rownish black, and the black colour increases in depth by 
the repetition of the experiment; if the blackened tabasheer 
be brought to a red heat, it is restored to its primitive white- 
ness, and resumes all its former properties. 


Observations. 'Tabasheer is of two kinds: the transparent and the 
opaque. ‘The specific gravity of the former, when dry, is about 2.412, 
and of the latter 2.059. The transparent tabasheer has the remarkable 
property of becoming opaque and white by absorbing a small quantit 
of water, and perfectly transparent when that quantity is fncreas¢:J. 
This effect taking place indiscriminately with all fluids, cannot be ihe 
result of chemical action, its cause must be, therefore, sought in the 
changes which the light suffers in traversing the vacuities of tabasheer. 
From a variety of experiments it is found, that im both kinds of taba- 
sheer, the quantity of water imbibed exceeds in weight that of the taba- 
Sheer itself; of course this substance must be extremely porous, and 
hence arises its peculiar qualities for the transmission of light. 


DCCLI. 
Luminous Errects or Lime, ann Macnesia, on Woon. 


Mr. Cameron, of Glasgow, stecped some sa of wood in 
Oxymuriate of Lime; and observed a singular luminous pro- 
perty in the white substance which remained after burmin 

the wood. In order to observe this appearance, the end o 

the piece of wood must be held in the flame of a candle tall 
it is completely burnt. A sort of white substance is left at 
the end of the wood, and when this is held in the outer part 
of the flame of a candle, it exhibits‘s brilliant dazzling light, 
not much, if at all, inferior to that which arises from the de- 
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flagration of Charcoal by the action of Galvaniem. When 
bits of wood of different kinds were steeped in the Oxymu- 
riate of Lime, they gave the same results; only the harder 
woods scemed to produce a more satisfactory offect than the 
softer kinds. 

By submitting the whole substance to the action of the 
hlow-pipe, the intensity of the light was greatly increased, 
a the white substance was gencrally driven away by the 
blast. 

The white residue of the burnt wood consisted of par- 
ticles of Lime in a state of minute division, and soluble in 
Nitri¢ Acid. Dr. Fyfe found them to be pure Lime, and as- 
certained that wood acquired the same property by being 
steeped in solutions of the salts of that carth, or in lime- 
water. <A similar result was obtained by steeping the wood 
in a solution of Sulphate of Magnesia; but no effect was 

roduced when it was stceped in a solution of Hydrate of 
Barytes. The cdlearcous residue was highly phosphorescent, 
when thrown upon a hot iron, but the magnesian residue 
exhibited no symptom of phosphorescence. 


Observations. Dr. Brewster observes, that these experiments nature 
ally suggest the idea, that such a brilliant light, capable of being deve- 
loped by the heat of a candle, might have sgme useful application. ‘ In 
order to obtain some information on this point, I prepured three or 
four pieces of wood terminated by the white masses of absorbed lime, 
and placed these masses so as to remain near the circumference of the 
flame of a candle. In this situation they yielded the brilliant light alk 
ready described, and lasted, without any apparent diminution, for more 
than two hours. I next prepared a very thin slice of chalk, and having 
held it in the flame of the candle, I found that it did not give the same 
brilliant light as the absorbed lime. Upon exposing it, however, to the 
heat of the blow-pipe, it emiited the same white and dazzling light 
which has already been described.” 


DCCLII. 
Errxcts OF THESE SUBSTANCES ON '] ABASHEER. 


In order to observe if the minute agian of the Lime 
and the Magnesia would remain in the pores of the Taba- 
sheer, and give out their light when laid upon a hot iron; 
I took two pieces of this substance, and having dischar 

their natural phosphorescence, by exposing them to a high 
degree of heat, I placed one of them in Lime-water, and the 
other in a solution of Sulphate of Magnesia. When the 
pieces of ‘Tabasheer were dry, I then put them upon a hot, 
iron, and found that the piece which had been placed m 
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the Lime-water was considerably phosphorescent, whilst that 
which was immersed in the magnesian solution, gave out 
no light at all. 


mene eee = 


ANIMAL PHOSPHORESCENCE. 


The Glow-worm, and some other luminous insects, are too 
well known %o require description. The phosphorescent ap- 
pearance of these animals has often been a source of surprise 
to the inexperienced, who are not aware that it proceeds from 
their orgamzation. In many parts of America, a similar 
Juminous appearance proceeds from an insect called the 
Lightning Bug, which is very common in the tields, and on 
the highways. 

That light occasionally proceeds from putrescent animal 
and vegetable substances, as well as from hving glow-worms, 
&c. was noticed by Anstotle. Columba, long after, observed 
that several insects emitted light, and that such light is not 
extinguished immediately upon the death of the ammal. But 
the first distinct account of light proceeding from putrescent 
animal flesh, 1s that of three Roman youths, residing at 
Padua, who had bought a lamb, and had caten part of it on 
Easter-day, 1492: several pieces of the remainder, which they 
kept till the day following, shone when they were casually 
viewed in the dark. Part of this luminous Resh was imme- 
diately sent to Aquapendente, the Professor of Anatomy in 
that city. He observed, that both the lean and the fat of 
this meat shone with a whitish kind of light, and also, that 
some pieces of kid’s flesh, which happened to have lain in 
contact with it, were luminous ; as well as the fingers and 
other parts of the bodies of those persons who touched it. 
‘Those parts, he observed, shone most, which were soft to the 
touch, aud seemed to be transparent in candle-light; but 
where the flesh was thick and solid, or where a bone was near 
the outside, it did not shine. | 

Thomas Bartholin mentions four kinds of luminous in- 
sects, two of which were possessed of wings, and two wing- 
less, or apterous. He also takes notice of one instance, in 
which this heht was observed to issue from dead matter. 
This happened at Montpelier in 1641. An old woman had 
bought a piece of flesh in the market, intending tg make use 
of it on the following day ; but happening not to be able to 
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sleep well that night, and her bed and pantry being in the 
og observed so much |i "Ei a ng e flesh, 
as to illumimate all the place where it hung. A part of this 
luminous flesh was carried as a curiosity to the Duke of 
Condé, Governor of the place, who viewed it for several hours 
with astonishment. 

This light was observed to be whitish; and not to cover 
the whole surface of the ficsh, but certain parts only, as if 
gems of unequal splendour, had been scattered @ver it. This 

esh was kept till it began to putrefy, when the light vanish- 
ed; which, as some religious people fancied, ¢t did in the 
form of a cross. 

Boyle tried the effect of his air-pump upon these luminous 
substances; and found that the light of rotten wood was ex- 
tinguished in vacuo, and revived again on the admission of 
the air, even after a long continuance in vacuo. 

Among other things, he observed, that this light continued 
a long time, when a picce of the wood was put into a verv 
small glass, hermetically sealed ; and it made no diffcrence 
when this tube which contained the wood was put into an 
exhausted receiver. This he also observed with respect toa 
luminous fish, which he put into water, and placed in the 
same circumstances. He found, that the light of shining 
fishes had properties in common with these of shining wood ; 
but the latter, he says, was presently quenched by water, 
righ of wine, a great varicty of, saline mixtures, and by other 

ulds. Water, however, did not quench all the hght of 
some shining veal, though spirit of wine destroyed it. 

In general, he made usc of whitings, finding them the fit- 
test for his purpose. In a discourse upon this subject at the 
Royal Sosiety, in 1681, he asserted, that, of all fishy sub- 
stances, the eggs of lobsters, after they had been boiled, shone 
the brightest. 

ene anges things, Mr. Boyle observes, that extreme cold 
extinguishes the light of shining wood, as appeared when a 
piece of it was put into a glass tube, and held in a frigorific 
mixture; a fact which minutely agrees with Dr. Hulmes’ 
more modern experiments upon dead animal matter. He 
also found that rotten wood did not waste itself by shining, 
and that the application of a thermometer to it, did not dis- 
cover the least degree of heat. 
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DCCLIT. 


Luwinovs APPRABANCES OF THE PHLOAS. 


The shell-fish called Phloas, which forms for itself holes in 
various kinds of stone, &c. was one of the earliest subjects of 
attention. That this fish is luminous was noticed by Pliny; 
who observes, that it shines in the mouth of the person a 
eats it, and, if it touch his hands or clothes, makes them lu- 
minous. Hfe also says, that the hght depends upon its mois- 
ture. 

Reaumur observes, that, while other fishes give light when 
they tend to putrescencec, this is more luminous in proportion 
to its being tresh; that when it is dred, its light will revive, 
if moistened either with fresh, or salt water; but that brand 
immediately extinguishes it. He endeavoured to make this 
light permanent, but none of his schemes succeeded. 

Beccaria observed, that though this fish ceased to shine 
when it was putrid ; yet that in its most putrid state, it would 
shine, and make the waters in which it was immersed lumin- 
ous, When they were agitated, Galeati and Monti found, 
that wine or vinegar extinguished this light: that m common 
oil it continued some days; but in rectifted spirit of wine, or 
urine, hardly a minute. 

In order to observe in what manner this light was affected 
by different degrees of heat, they made use of Reaumurs 
hermometer: and found, that water rendered luminous by 
these fishes, encreased in light till the heat arrived to 45 de- 
grees; but, that it then became suddenly extinct, and could 
not be revived. 


Observations. In the experiments of Beccaria, a solution of sea calt 
increased the light of the luminous water, a solution of nitre did not in- 
crease it quite so much; saleammoniac diminished it a little ; oil of tar- 
tar nearly extinguished it; and the acids entirely. ‘This water poured 
upon fresh calcined gypsum, rock crystal, ccruss, or sugar, became more 
luminous. He also tried the effects of it when poured upon various 
other substances; but there was nothing very remarkable in them. 
Afterwards, using luminous milk, he found that oil of vitriol extinguish- 
ed the light, but that oil of tartar increased it. 


DCCLIV 
Errects oF TH18 Licut uron CoLovurs. 


Beccaria had the curiosity to try how different! y-coloured 
substances were affected by this kind of light; and having, 
for this purpose, dipped several ribbons in it, the white 
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came out the brightest; next to this was the yetow: and 
then the green; the other colours could hardly be. perceived, 
He then dipped boards painted with the different colours, 
and also glass tubes, filled with substances of different. co- 
lours, in water rendered luminous by fishes. In both these 
cases, the red was hardly visible, the yellow was the bright- 
est, and the violet the dullest. But on the boards, the 
blue was nearly equal to the yellow, and the green more 
languid ; whcreas in the glasses, the blue was inferior to 


the green. 
DCCLY. 
Luminous AprEARANCE OF THE PHLOADES 
In Milk, and Honey. 


Of all the liquors into which he put the Phloades, Milk 
was rendered the most luminous. A single Phloas made 
seven ounces of Milk so Juminous, that the faces of persons 
might be distinguished by it; and it looked as if it was 
transparent. 

Air appeared to be necessary to this light; for when Bec- 
caria put the luminous Milk into glass tubes, no agitation 
would make it shine, unless bubbles of air were mixed with 
it. Monts and Galcati found, that, in an exhausted receiv- 
er, the Phloas Jost its light, but the water was sometimes 
made more luminous; which they ascribed to the rising 
of bubbles of air through it. 

Beccaria, as well as Reaumur, had many schemes to ren- 
der the light of these Phloades permanent. For this pur- 
pose, he kneaded the juice into a kind of paste with flour, 
and found that it would give light when it was immersed in 
warm water; but it answered best to preserve the fish in 
Honey. By any other method of preservation, the pro- 
perty of becoming luminous would not continue longer 
than six months, but in honey it lasted above a year; and 
then it would, when plunged in warm water, give as much 
light as ever it had done. 7 

_ | ea DCCLVI. 
Luminous Aprpgarance oF Fisu, ms Sea Waters. 


From some experiments made ty Mr. Canton, he con- 
cludes, that the juminougness of ‘sea-water is owing to the 
slimy, and other putrescent substances, which it contains, 
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He put a small fresh Whiting into a gallon of sea-water, 
in a pan about fourteen inches in diameter ; and took notice 
that neither the Whiting nor the water, when agitated, gave 
any light. <A Fahrenheit’s thermometer, in the cellar where 
the hing was placed, stood at 54°. Next night, that part 
of the fish which was even with the surface of the water was 
luminous, but the water itself was dark. He drew the end 
of a stick through it, from one side of the pan to the other, 
and the water appeared luminous behind the stick all the 
way, but gave light only where it was disturbed. When 
all the water was stirred, the whole became luminous, and 
appeared like milk, giving a considerable degree of light to 
the side of the pan; and it continued to do so for some 
time after it was at rest. “The water was most luminous 
when the fish had been in it about twenty-eight hours; but 
would not give any light by being red, after it had been 
in it three days. 


DCCLVI. 
CoMPARISON IN THE EFrects of Fresno Warer anD 
Sea Wuter on Fish. 


He put a gallon of fresh water into one pan, and an 
equal quantity of sea-water into another ; and into each, he 
put a fresh herring of about three ounces in weight. ‘The 
next night, the whole surface of the sca-water was luminous, 
without being stirred; but it was much more so when it was 
put into motion. ‘The upper part of the herring, which was 
considerably below the surface of the water, was also very 
bright: at the same time, the fresh water, and the fish that 
was in it, were quite dark. ‘There were several bright Ju- 
minous spots on different parts of the surface of the sea-water § 
and the whole, when viewed by the light of a candle, seem- 
ed covered with a greasy scum. ‘The third mght, the light 
of the sea-water, while at rest, was very little, if at all, less’ 
than before ; but when stirred, its hight was 50 great as to 
discover the time by a watch, and the fish in it appeared as 
a dark substance. After this, its light was evidently‘decreas- 
ing, but was not quite gone before the 7th might. “The fresh 
water and the fish in it, were perfectly dark during the whole 
Une, The thermometer was generaily above 60°. 


Wy 
* 


DCCLVIIE. 
Errects of A Soiution or Sart in Ware. 
The preceding experi:ncnts were made with sea-water ; 
cc * 
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but-te now made use of fresh’ water, into: which ett he put 
wmilteak: that it 


common, or sea-salt ; till he found by an hydronié 
was.of ‘the ‘same specific gravity with the sea-water; and, 
at the same time, in gnother gallon of water, he disaplved 
two pounds of salt: into each of these waters he put a small 
fresh herring. The next evening, the whole surface of the 
artificial sea-water ‘was luminous without being stirred ; but 
gave much more light when it was disturbed. It appeared 
exactly like the Feal sea-water in the preceding experiment ; 
its light lasted about the same time, and went off in the 
same manner. ‘The other water, which was almost as salt 
as it could be made, never gave any light. The herrin 
which was taken out of it on the seventh night, and washe 
from its salt, was found firm and sweet; but the other her- 
ring was very soft and putrid, much more so than that 
which had been kept as long in fresh water. Hf a herring, 
in warm weather, be put into ten gallons of artificial sea- 
water, instead of one, the water, be says, will still become 
luminous, but its light will not be so strong. 


Observations. Mr. Canton observes, that though the greatest summer 
heat is well known to promote putrefaction, yet twenty degrees more 
. than that of the human blood seems to hiner it For, putting a small 
piece of luminous fish into a thin glass hall, he found, that water of 
the heat of 218° would extinguish its light in Joss than balf a minute ; 
that, on taking it out of the water, it would begin to recover its light 
in wubout ten seconds ; but it was never afterwards so bright as before. 

Mr. Canton observed, that several kinds of river fish could not be 
made to give light, in the same circumstances in which any sea-fish 
became luminous. He says, Lowever, that « piece of carp made the 
water very luminous, though the outside, or sculy part of it, did not 
shine atall, 

For the convenience of those persons who may choose to repeat his 
experiments, he observes, that ar-iticial sea-wuter may be made with- 
eut the use of an hydrometer, viz. by the proportion of four ounces 
avbirdupoise of salt, to seven pints (wine-measure) of water. 


sry be : 
oo LUMINOUS APPEARANCES OF THE SEA. 


That the. sea iggometimes lumingns, especially when it is put in mo- 
‘Gon by bb dashing of oars, or by beating acairet a ship, has been ob- 

Twec admiration by a great number of persons. Mr. Boyle, 
_ after recitingall the:éjgcumatances of this appearance, as far as he could 
evileetipbens from thw accounts of navigators; ‘as its being extended as 
far asthe eye could reach; at other times being visible only when 
the water was dashed against some other body ; that, in some- seas, 
this phenomenon isacco ipanied ‘by some particular winds, but not in 
others jand that sometimes one past of the sea will be luminous, when 
“enothefpart, not far from ity: wil not be so; concludes,that he could 
mot help quepecting that these'odd phenomena, belonging to great 
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masses tt ‘water, ; were in some degree owing to some cusmical law of 
the tefiestrial globe, or of the planetaty vortex. 

Fathe¥ Bourzes, in his voyage to the Indies, in 1704, took particular 
notice of the luminous appearance of the sea. The light-was sometimes 
so great, that he could easily read. the title of a book by it, though he 
was-hine or ten feet from the surtace of the water. Sometimes, he 
could easily distinguish, in the wake of the ship, thé particles that were 
luminous from those that were nat; and they appeared not to be all of 
the same figure. Some of them were like points of light, and others 
such as stars appear to the naked cye. Some of them were like globes, 
of a line or two in diameter; and others as big as a person's head. 
Sometimes they formed themselves into squares of three or four inches 
Jong, and one or two broad, Sometimes al! these different figures were 
visible at the same time; and sometimes there were what he calls vor- 
tices of light, which at one particular time, appeared and disappeared 
like flashes of lightning. 

Nor did only the wake of the ship produce this light ; but fishes also, 
in swimming, left so luminous a track behind them, that both their 
size and species might be distinguished by it. When he took some of 
the water out of the sea, and stirred it with his hand, in the dark, he 
always saw in it an infinite number of bright particles: the same ap- 
pearance was exhibited when he dipped a piece of Jinen in the sea, and 
wrung it in a dark place, even though it was half dry ; and he observed 
that when the sparkles fell upon any thing that was solid, it would 
continue shining for some hours together, 

This Father observes, that it depends very much upon the quality of 
the water ; and he was pretty sure that tiis light ts the greatest when 
the water is fattest, and fullest of foam. For in the main sea, he says, 
the water is not every where equally pure; and that sometimes, if linen 
he dipped in the sea, it is clammy when it is drawn up again: and he 
often observed, that when the wake of the ship was the brightest, the 
water was the most fat anid glutinous; and that linen moistened with it 
. produced a great deal of light, if it was stirred or moved briskly. Be- 

sides, in. some parts of the sea, he saw a substance like saw-dust, 
sometimes red and sometimes yellow; and when he drew up the water 
in those places, it was viscous and glutinous. The suailors told him, 
that it was the spawn of whales: that there are great quantities of it 
in the north; and that sometimes, in the night, they appeared all 
over of a bright light, without being put in motion by any vessel or 
fish passing by them. 

As a confirmation of the justness of this conjecture, that the more 
pow the sea water is, the more it is disposed to become lumainous ; 
e observes, that, one day, they took a fish called bonite, the inside of 
the mouth of which was so luminous, that, without any other light, 
he could read. the same characters which he had before read by the 
light in-the wake of the ship; and the mouth of this fish was full of a 
viscous matter, which, when it was rubbed upon a piece of weod, 
made it, immediately, all over luminous; though, when the moisture was 

“dried up, the light was extinguizhed. : - 

The abbé Nollet was much struck with the luminousness of the 
wea when he was at Venice in 1749; and concluded that it was oc- 
casioned by a shining insect. Having examined the water very 
“my be, at length, did find a small meeet, which he particularly 
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deities ; and to which he attributesehe light. The same hypethests 
also aecurred to M. Viavelli. professor of medicine in Chinggia, near 
Veniog g..anud beth he and M. Grigéllini, a physician in Venice, have 


give» drawings of the insects froti*which theyimagined this light to 


proceed. ae os . ae Z 7 kg 

‘The abbé was the more éconfirmed in his hypothesis, by observing, 
same me after; the motion of some luminous particles in the sea. For, 
going into the water, and keeping his head just above the surface, he 
aaw them dart from the bottom, which was covered with weeds, to the 
top, ina manner which he thought very much resembled the motions of 
insects ; though, when he endeavoured to catch them, he only found 
some luminous spots upon his handkerchief, which were enlarged when 
he pressed them with hié Guyer. 

M, Le Boi, making a voyage on the Mediterranean, took notieg, that 
in the day-time the prow of the ship, in motion, threw up many sinall 
particles, which, falling upou the water, rolled upon the surtace of the 
sea for a few secontls before they iixed with it; and in the night, the 
Fame pirat as he concluded, had the appearance of fire. Taking a 
quantity of the water, the same small sparks appeared whenever it was 
agitated ; but every successive agitation produced a less effect than the 
preceding, except after being suffered to rest a short time; for then, a 
fresh ayitation would make it almost as Juminous as the first. This 
water he observed, retained its property of shining by agitation for a @ 
or (wo; but at cevey ati iminediately on being set on the fire, though 
it was not made to boil. 

M. Dageiet, a French astronomer, who returned from the Terra 
Australis in the year 1774, brought with hin: several kinds of worms, 
which shone in water, when set in motion; and M. Rigand affirmed 
that the luminous surface of the sea, from the port of Brest, to the 
Autilles, contains an immense quantity of little, round, shining Polypi. 
Qiher learned men who acknowledge the existence of these Juminous 
animals, cannot be persuaded to consider themn as the cause of all the 
light aud scintillation that appear on the surface of the ocean: they 
think that such phenomena proceed from putrefaction. M. Godhow 
published some observations on a fish called Bonite, already mentioned ; 
and though he accurately describec several of the luminous insects that 
are found in sea-water, he is, nevertheless, of opinion, that the scintilla- 
tion, and flaming light of the sea, proceed from the oi'y and greasy sub- 
stances with, which it is impregnated. | 

The abbé Nollet was long of opinion, that the light of the sea pro- 
ceeded from electricity ; though he afterwards seemed inclined to think, 
that this phenomenon was caused by small animals, either by their lu- 
minous aspect, or at least by some liquor, or effluvia, which they emitted. 
He.did not, however, exclude other causes ; amoung these, the spawn or 
try of Gsh deterves to he noticed. M. Dagelet, sailing into the bay of 
Antegil, in the island of Madagascar, observed a prodigious qyantity of 
fry, which coyered the gurface of the sea, above a mile in length, and 
which fe, et firat, took ‘for banks of sand, on account. of their colour ;_ 
they ex @ disagreeable odotit, und the sea had appeared with uu-" 
commou splendour comme lays befure. The same accurate observer, 
cet¥ing the aga remarkabjy luminous, in the road to the Cape of Gaod 

use bare Ak abt calm, remarked, that the oars of the.ganoes pro- 
duced" whitichand pearly bind of lustre: when he took ta his hand 
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the waték' which contained these Mhosphori, he discerned in it, for some 
minutes, aoe of light as larg® a¢ the heads of pins. When he press- 
ed these globules, they appeared, to. his touch, like a soft and thi: pulp; 
and.gome days after, the sea was covered, near the coasts, with whole 
banks of these little fish, in innumerable multitudes. The following 


figures represent sections of these animalcule. 





M. Peron, on his voyage to the Isle of France, observed the Pyrosoma 
Atlantica between three or four degrees of north latitude. Its phospho- 
rescence renders it the most beautiful of the zoophites, and its organiza. 
tion is inost singular. The darkness was intense when it was first dis- 
covercd ; the wind blew violently, and the progreas of the vessel was 
rapid. On a sudden there appeared, at some distance, a vast sheet of 
phosphorus floating on the waves. The vessel having passed through 
this inflamed part of the sea, the crew discovered that the light was 
occasioned by an immense number of small animals, which swam at 
different depths, and assumed various forms. Those which were deepest 
were like red-hot cannon balls; whilst those on the surface resembled 
cylinders of red-hot iron, Some of them were caught, and were found 
to vary in size trom three to seven inches, The exterior surface of the 
auimal was bristled with oblong tubercles, shining like diamonds: these 
secined to be the principal seat of this wonderful phosphorescence. In 
the inside, also, there appeared a multitude of oblong narrow glenda, 
which possessed the pho:phorie quality in a high degree. The colour 
of these animals, when in repose, is opal yellow mixed with green; but 
on the slightest movement of those spontaneous contractions which it 
exercisea, by the least irritation, the animal inflames, and becomes ine - 
stantly like red-hot iron, of a most brilliant brightness, As it loses its. 
phosphorescence, it passes through « number of tints sticcessively, = 
as red, purple, orange, green, and azure-blue ; this last ehade is particu. 
larly lively and ‘pure. . or. 

A gentleman, who it a journal of a late voyage to Buenos-Ayres, - 
thus describes gimilar phenomena: “ Siree we came into the watm la- 
titudes, we have seen every night, principally when the ship was going 
fast through the waterj}@& number of Juminous bodies, which appearof 
the size of a man’s fist, many of them being like a red-hot cannon ball, 
but of a paler’pue. The whole sea appears full of them, and when: 
disturbed by any moving body, they instantly become luminous. 1 have 
frequently pulled them up, two or three at once, on a hook which bung 
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= a Suriog the night. ‘They were still luminoug, about the 
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a man’s finger, Comisting marely of a skin, covered 
papille, the inside being, full of water, which gave them their 
Sea-fish are often luminous, when swimming during the 
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Prospuogzic METEORS. — 


Some attribute that luminous appearance which goes hy the name of 
Fatuus to putrefgction. It is observed in boggy.places, and néar 
rivers, though sometimes also in dry places. By its 714 rela be- 
nighted travellers are said to have been sometimes misled futo marshy 
places, bogs, and quagmires. taking the light which they saw before 
them for a candle at a distance. From this seemingly mischievous 
property it has been thought, by the vuigar, to be a spirit of a malig- 
nant nature, and has been named, accordingly, Will-with-a-wisp, or 
Jack-with-a-lanthorn ; for the same reason also it profubly had its 
Latin name, sgnis fatuus. 

This kind of light is said to be frequent about burying-places, and 
dung-hills. Some countries are also remarkable for it, as about Bologua, 
in Italy ; sud some parts of Spain and Ethiopia. Doctor Shaw, in bis 
Travels to the Holy Land. says, that it appeared in the valleys of Mount 
Ephraim, and attended him and his company for more than an hour. 
Sometimes it would appear globular, or iu the shape of the flame of a 
candle; at others it would spread to such a degree, as to involve the 
whole company in a pale inoffensive light, then contract itself; and sud- 
denly disappear ; but in less than a minute would appear again; some- 
times running swiftly along, it would expand itself at certain intervals, 
over more than two or three acres of the adjacent mountains. The at- 
mosphere, from the beginning of the evening, had been remarkably thick 
and hazy; and the dew, as they felt it on the bridles of their horses, 
was very sala and unctuous, 

Lights, resembling the ignis fatuus, are sometimes to be met with at 
sea, skipping about the masts and rigging of ships; and Dr, Shaw in- 
forms us, that he has scen these in such weather as that just mentioned, 
when he saw the ignis fatuus In Palestine. Similar appearances have 
been observed fn various other situations; and we are tuld of one which 
eee about the bed of a woman in Milan, Aue ele it, us 
well as her body, entirely. This light fed trom the hand which ap- 
| baprraag it; but was, at length, entirely dispersed by. the motion of 

alf. af 

. These meteors are now considered as real exhalations from the earth, 

roduced by gas, Vapour, or some other attennated substance, emanating 
rom vegetable, animal, or mineral materials ; and combined with the 
matter of light or Agat, or both. Instead of being dense of solid, they 
are ugiformly rare and subtle; -and, instead of originating in the loftiest 
region® of the'atmosphere, orbeyond its range; afe geperated, for the 
gteater part, ‘in low mapgsliy plaius or valleys. To the fearful and super- 
stiidous they.ar x 
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slight asa kindled torch, and others not being ‘arger 
A crassa bos od ot thee’ ts nul oss ame a low 





inh re 4 80 ‘of terror, : 
In Maly, fh the Bolognese territory, they are so frequent, in the mo- 
, that they are to be seen every night; sosfe of them af- 
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tre on the surrounding objects, They are constantly in motion; but 
this motion is various and ‘uncertain. sometimes rise, and at 
others sink, Greesionally disappeasing, ef a sudden, and appearing again. 
in an irfstant in some other place. They usually hové? about six feet 
from the ground, differing both in figure and size, and spreading out, 
and contracting themselves, alternately. Sometimesthey break, to ap- 

ance, into two parts; soon after uniting again in one body ; and at 
intervals. float like waves, letting fall portions of ignited matter, like 
sparks from a fire. They are more frequently observed in winter than 
in summer, and cast the strongest light’in rainy and moist weatter. 
They exist mostly on the banks of brooke and rivera, and in morasges ; 
but are likewise seen on elevated grounds, where they are, however, of 
a comparatively diminutive size. ; : 

Jn the month of March, t728, a traveller being in a mountaingus road, 
about ten miles south of Bunonia, perceived, as he approached the river 
Rioverde, between eight and nine in the evening, a light shining very 
brightly on some stones which Jay on the banks. It was elevated about 
two feet webove them ; its figure describing a parallelopiped, more than a 
foot in length, and about six inches high, its longest side lying parallel 
to the horizon. Its light was so strong that he could distinguish by it, 
very piaalaly, a part of a neighbouring hedge, and the water in the river. 
On a near approach, it changed from a bright red to a yellowish colour; 
and on drawing still nearer became pale ; hut when the observer reach- 
ed the spot, it vanished. On his stepping back, he not only saw it 
again, but found that the farther he receded, the stronger and more lve 
minous it became. This light was atterwards seen several times, both 
in spring and autumn, precisely at the same spot, and preserving the 
same shape. 

On the 12th of December, 1776, several very remarkable ignes fatul 
were observed on the road to Bromsgrove, five miles from Birmingham, 
a little before day-light. A great many of these lights were playing in 
an adjacent field, in different directions; from some of which, suddenly 
sorang up bright branches of light, resesnbling the explosion of a rocket, 
filled with many brilliant stars. Iu the case of the lutter, the dischar, 
was supposed to be upward, or vertical, instead of taking the usual di- 
rection. The hedge, aud the trees on each side, were strongly iNu- 
minated. This appearance continued a few seconds only, when the 
ignes fatui played as before. The spectator was not sufficiently near, 
to observe whether the apparent explosions were attended with any 
report. ; 

in fhe month of December, 1692, between the 2tth, and 30th, a fiery 
exhalation, without doubt generated ip the same way with the meteors 
described above, set fire tu sixteen ricks of hay, “and two barns filled 
with corn and hay, at the village of Hartech, in Pembrokeshire. It 
had frequently been seen before, proceeding from the sea, and in these 
instances 4asted for a fortuight, or three weeks. It not only fired the 
hay, but poisoned.the grass, fur the exteng of a tile, so as to induce a 
distemper among ‘the cattle. It was @ weak blue flame, egsily extin- 
uished, and did not in the least burn any of the meri-who interposed 
their endeavours to save the hay; although ’they ventured, not, onl 
to it, but sometimes into it. ‘All the damage sustained happer 
constantly, Mg.the night. | 


Belopguig to this lass. of meteors ig the draco volgns,’s Séry exhala- 
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tion, frequent in marshy and cold countries. It is most common in 
summer: and, although principally seen playing near the banks of 
rivers, or in boggy places ; still, it.sometimes, mounts up to a consider- 
able height in the air, to the no small terror of the amazed bebolders. 
Its appearance is that of an oblong, sometimes roundish, fiery body, 
with a long tail. It is entirely harmless, frequently sticking to the 
hands and clothes of spectators, without doing them the least injury. 
=-That curious phenomenon observed by Humboldt in South America, 
called the Lantern of Maracaybo, is, undoubtedly, analogous to those 
meteors we have been leseriting: 


CHAPTER XVII. 


SPECIFIC GRAVITY. 


SSPECIFIC Gravity is the relative, comparative, or ap- 
yarent gravity in any body, in respect to that of an equal 
mulk or magnitude of another body; denoting that gravity, 
or weight, which is pecuhar to cach species or kind of body. 

In this sense, a body is said to be specifically heavier than 
another, when under the saine bulk it contains a greater 
weight than that other; and reciprocally the latter 18 said 
to be specifically lighter than the former. Thus, if there 
are two equal spheres, cach one foot in diameter; the one 
of lead, and the other of wood: since the leaden one is found 
heavier than the wooden onc, it is said to be specifically 
heavier ; and the wooden one specifically lighter. 

This kind of gravity 1s by some called relative ; in oppo- 
sition to absolute gravity, which increases in proportion to 
the quantity, or mass, of the body. 


For Gases, common Air is the standard; thus A nid 
to be 1.0000, and any deviation of gravity in other ; 


is noted accordingly : thus Hydrogen Gas is 0.07382. Water 
is the standard for liquids and solids ; it also is stated to be 
1.0000, but on a different scale: Sulphuric Acid in compa- 
nison with it, variesin gravity, from 1.700 to 1.900. 

_ A body specifically heavier than a fluid, loses as much of 
its weight when immersed in it, as is equal to the weight of 
& quantity of the fluid of the same bulk or magnitude. 
Hence, since the specific gravities are as the absolute ores - 
tes under the same bulk ; the specific gravity of the fluid, 
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willbe. to that of the body immersed. as the’ part: 
weight lost by the solid, isto%he wholé'weight. Aid 
the specific gravities of fluids are as th¢-weights lost 


same solid immersed in them. = aes 

As bodies specifically heavier than Water, when immersed 
therein, lose of their absolute weight taken in the Air, what 
an equal quantity of Water in Air would actually weigh ; 
consequently, the difference of the weight of any such’ ~ 
taken first tn air, and afterwards in water, will always be 
the just weight of a quantity of water, equal tn bulk and 
dimensions to ¢ of the body under consideration; and 
will be at all times fairly comparable with it. 

This famous proposition was first discovered by Archt- 
MEDES, on the following occasion. Hero, King of Sicily, 
ordered his goldsmith a certain quantity of gold to make the 
crown royal. It was indeed well designed and finely embel- 
lished ; but the artist it scems had made free with some of 
his Majesty’s gold, and had substituted in its room an equal 
quantity of silver, or copper. On delivery of the work, a 
suspicion of mal-practice arose ; the crown was ordered to 
be surveyed, and the case was referred to ARcHIMEDES, with 
Instructions by no means to deface the workimanship. It 
lay long before this mathematician, and the maker thought 
himeelf’ pretty sccure of his payment. It happened, how- 
ever, one day, as the philosopher was stepping into a bath, 
that he took notice that the water rose in the bath in pro- 
portion to the part of his body immersed. From this acci- 
dental observation he received a hint, wherewith he was so 
transported, that, he jumped out of the bath, and ran, 
naked, about the strects of Syracuse, crving in a wild man- 
ner, Breqeal. vena! Ihave found it! I have found it! 

In consequence of this speculation, he made two masscs 
of ie same weight as the crown; one of gold, tlic other ot 
silver. These he severally let down carefully into a yessel 
of water, wherein the rise of the fluid might easily be deter- 
mined by measure. Being ofdifferent specific gravities, they 
were, consequently, of different magnitudes, and, an immer- 
sion took up the rgom-of different quantities of Water; by 
coniparing these effects with their absdltite gravities in the air, 
he became fully master of the: relatign in point of weight, 
whiok egchyof these'inetals had to water, and consgquently 
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detected the cheat, ang accuratgly ascertained the quantities 
of gold-gnd silver which it contanied. | | 
. | DCCLIX. 


Tre Srecrric Gravity oF a SOLID, DENOTED 8Y THE 
| Displacement of Water. 


To determine the specific gravity of solids, fill a phial 
with water, and mark the weight of the whole accurately, in 
grains. Now weigh 100 grains of the substance to be ex- 
amined, and drop it gradually into the water, in the phial. 
The difference in weight, of the bottle with its contents 
now, and when it was filled only with water, will determine 
the specific gravity of the sabstatice under examination. 
For example, if the bottle weighs 40 grains more than it did 
when it was filled with water only, it shows that 100. grains 
of the mineral displace only 60 grains of water; and, conse- 
quently, that itis of nearly twice the specific gravity of 
water. 


Olservations. It may here be remarked, that there are very few, if 
any, animals, of themselves, specifically heavier than common water. 
The real substances, indeed, both of animals and vegetables frequently 
are so: and the floating of either is generally owing to the cells, or re« 
ceptacles, interspersed in them ; which in tie one are filled with air or 
oil, and in the other with air or resin: these being all lighter will swim 
in water. If then flesh and bones are of themselves somewhat heavier, 
the fluids and the fat are somewhat lighter; to which if we add the 
large quantity of air every where included in these cells, they will be 
found, together, a good deal lighter than a comparative bulk of common 
water. Besides, as the bulk of the body is capable of being increased 
by distending the chest in inspiration, a good quantity of air may be 
taken into it, and this is a farther advantage to the floating animal. 

It has been tried by a fat man of ordinary size, what weight he could 
bring up from the bottom of the Thames, so as to have the top of 
his head just appear above water. When his breast was full of air, 
he was found to rise with thirteen pounds of lead, without striking out 
inthe least ; and two ounces more would have kept him under: but 
when his breast was not distended, he could bring up only eleven pounds 
in that mgnner. i 

lt is, therefore, difficult to conceive how people, not encumbered 
with their clothes, should be so often drowned as they are, against 
their wills; and, unless by struggling unartfully, and admitting water 

their mouths, they att suflccated, the te would seem impee- 
mble. One tinavoidable disadvantage, indeg@, they labour ynder, and 
that is froqa the sudden contraction.of thewarm air within ‘the ert 
on ita first}immersion in cold waters to supply the place of whic, the 
are apt to distend their lurigs i diately; end art ig @t 7 
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tha fll = sncrice to. dade ard tor 7 
brutes, whose apprehensions of they 
evidently masters of. 7 = 


MINTS FOR LEARNING TO SWIM, BY DR. FRANELIN, 


In a Letter toa Friend, : 


Dear Sir.—I cannot be of opinion with you, that it is too late in life 
for you to learn to swim: the river, near the bottom of your garden, 
affords a most convenient place for the purpose. And, as your new 
employment requires your being often on the water, of which you have 
Sah a dread, I think you will do well to make the trial ; nothing being 
so likely to remove those apprehensions, as the consciousness of an abi- 
lity to swim to the shore in case of an accident, or of supporting your- 
self in the water til] a boat could come to take you up. : 

1 do not know how far corks or bladders may be useful in learning to 
swim, having never seen much trial of them. Possibly, they may be of 
service in supporting the body while you are learning what is called the 
stroke, or that manner of drawing in and striking out the hands and 
feet, that is necessary to produce progressive motion. But you will be 
no swimmer till ‘you can place some confidence in the power of the 
water to support you; I would therefore advise your acquiring that 
confidence in the first place, especially as I have known several persons, 
who, by a little of the practice necessary for that purpose, have insensibly 
acquired the stroke, taught as it were by nature. 

‘he practice, I mean, is this: chusing a place where the water deep- 
ens gradually, walk coolly into it, till it is up to your breast ; then turn 
your face round to the shore, and throw an egg into the water between 
you and the shore. It will sink to the bottom, and be easily seen there, 
as your water is clear. It must lie in the water £0 deep, as that you can- 
not reach it, to take it up by diving for it. To encourage yourself in 
order to this, reflect that your progress will be from deeper to shallower 
water; and that, at any time, you may, by bringing your legs under you, 
and standing on the bottom, raise your head far above the water. Then 
plunge under it with your eyes open, throwing yourself towards the egg, 
and endeavouring, by the actions of your hands and feet against the 
water, to get forward, till within reach of it. In this attempt you will 
find, thatthe water buoys up against your inclination ; that it is not so 
easy a ne to sink, as you imagined ; and that you cannot, but by active 
force, get down to the egg. us, you feel the power of the water to 
support you, and learn to confide in that power ; while your endeavours 
to evercome it, and to reach the egg, teach you the mamner of acting on 
the water with your feet and hands, which action is afterwards used, “in 
swimming, to support your head highe above water, or to go forward 

g fe . i 


ge it. ¥ E . com Si 

I wuld the more earvestly préss You to the: trial of this method, be- 
cause, though 1 think I‘satisfied you, that youlHedy is lighter than water, 
and that you might float in it a long time, with Your mouth free for breath- 




















ing, if you would put yéupeself in a. préper post@ire, and would be still, and 
forbear a ing ; yet, Mill you fae obtained this expetimental confi- 
dence in the ry ‘ ‘{ nik depend ouF having the ny f pre- 
eenoe of mind to,.recollect Mat poliure, and the direction#"Z gave you 
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we value ourselves on being reasonable kno creatures, reason and 
knowlcdge*seem, on such occasions, to be of little use to us; and the 
brutes, té'whom we allow scarce a glimmering of either, appear to 
have the advantage of as, 

I will, however, take this opportunity of repeating those particu- 
lars to you, which I mentioned in our last conversation; as, by perusing 
them at your leisure, you may, possibly, imprint them so on your me- 
mory, a8, on occasion to be of some use to you. 

First, That, though the legs, arms, and head of a human body, 
being solid parts, are something heavier than fresh water, yet the trunk, 
particularly the upper part, from its hollowness, is so much lighter than 
water, that the whole of the body taken together, is too light to sink 
wholly under water, but some part will remain above, until the lungs 
become filled with water: this happens from drawing water into them, 
instead of air, when a person, in the fright, attempts breathing, whilst 
the mouth and rostrils are under water. 

Qdiy, That the less and arms are specifically Jighécr than salt water, 
and will be supported by it; so that a human body would not sink in 
salt water, though the lungs were filled as above, but from the greater 
specific gravity of the head. 

Sdly, That, therefore, a person throwing himself on his back in salt 
water, and extending his arms, may easily lie so as to keep his mouth 
and nostrils tree for breathing ; and, by a small motion of bis hands, 
may prevent turning, if he should perceive any tendency to it. 

4thly, hat, in tresh water, if a man throw: himself on his back, 
near the surface, he cannot long continue in that situation, but by a 
proper action of his hands on the water. If he uses no such action, the 
legs and lower part of the body will gradually sink till he comes into an 
upright position, in which he will continue suspended, the hollow of the 
breast keeping the head uppermost. oo, 

dthly, But if, in this erect position, the head is kept upright above 
the shoulders, as when we staid on the ground, the immersion will, by 
the weight of that part of the head that is out of the water, reach above 
the mouth and nostrils, perhaps a little above the eyeg, so that a 
man cannot long remain suspended iv water with his ‘head in that 
position. 

Sthiy, The body continuing mupenirt as before, and upright, if the 
head be leaned quite back, so that the face looks upwards, (all the back 
part of it being under water, and its weight consequently in a great 


measure supported by it,) the face will remain above water quite free for « 


breathing, will rise an inch higher every inspiration, and wil] sink as mych, 
AA expiration, but never so low as that the water may cOme over 
the mouth. © : 
_ ithly, If, therefore, a person iniacqueiite? with swimming, and fall-; 
ing accidentally into the water, could haye presence of mind sufficient. 
to avoid struggling and plunging, and to let the body take this natural 


Position, he might-continue long safe from.drowning, till perhaps help _ 


. 


would come. For, as.to the cloaths, their additional weight while im-. | 


mersed is very inconsiderable, the water supporting it; though, wheri 
he ‘comes out of ‘the water > he would find them sery heavy. ce But, 
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on many occurrences, be the sales for hariag that still; and on ‘any 
sore be the happier, 96 frog f painful ons off ag 
gay noting ofthe jaye in o delight nd when a execian, 
Soldiers particularly should, methinks, all bégaught to swim; it might 
be of frequent use, either in surprising-an enemy, or in savitig themadives. 
And, if I had boys now to educate, 1 should prefer those schools (other 
things being equal) where an opportunity was afforded for the attainment 
of this highly useful, and delightful exercise.—I am, &c. 
; «iB. Franerin. 


Account or Dawrev’s Lire Presenver. 


The body of the machine, which is double throughout, is made of 
plinble water-proof leather ; large cnough to encircle the body of the 
wearer, whose head is to pass between two fixed straps, which rest 
upon the shoulder. The arms of the wearer pass through the spaces on 
the outside of the straps; one on each side, admitting the machine un- 
der them to enciftle the budy like a large hollow belt. The strap on the 
lower pert of the machine is attached to the back of it, and by passing 
betwixt the thighs of the wearer, and buckling, holds the machine suf- 
Biciently firm to the body, without too much pressure under the arms. 
The machine being thus fixed, is inflated with air by the bearer blowing 
from his lungs, through a cock, a sufficient quantity of air to fill the 
machine, which air is retained by turning the stop-cock. The machine, 
when filled with air, will displace a sufficient quantity of water to pre- 
vent four persons from sinking under water. 








DCCLX. 
To rixp THE SpeciFic GRaviTy OF A FLUID OR OF A SOLID. 


On one arm of a balance suspend a globe of lead by a 
fine thread ; and to the other fasten an equal weight, which 
may just balance it in the open air. Immerse the globe. in 
the fluid, and observe what weight balances it then, and con- 
sequently what weight is lost, which is proportional to the spe- 
cific gravity as above. And thus, the proportion of the specific 
gravity of one fluid to another is determined by immersing 
the globe successively*in all the fluids, and observing the 
weights lest in each, which will be the proportions of the 
specific gravities of the fluids sought. 

Observation. This same operation determines also the specific gravity 
of the solid immersed, whether it is a globe, or of any other shape or 


bulk, supposing that of the fluid'known. For the specific gravity of the 
fluid is to tha'of the solid. asthe weight lost is to the whole weight. 


7 ¢ DCCLXL OF 

To Finn THE SpgciFic Gravity or a SoLtp THAT 3 
_ Lighter thatthe Fluid in which it is immersed. © 

nex t the lighter" baily another that is mpioh “heavier 
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than the fluid, so thatthe — mass may sink in the 
fluid? Wpiels the peavier dy and the compound mass 
separately, both in Water and out of it; then find how much 
each loses in water, by subtracting its weight in water from 
its weight in air; and subtract the less of these remainders 
from the greater. 

Then, As this last remainder 

Is to the weight of the light body in air, 

So is the specific gravity of the fluid 

To the specific gravity of that body. 


Observations. The object of the hydrostatical balance is to ascer 
tain the specific gravity of minerals, &c. without calculation. It is a 
common steelyard, the shorter arm of which is undivided, while the 
longer arm has engraven on it a scale ; every division of which, reckon- 
ing from the extremity of the steel-yard, is marked with a number 
which is the quotient of the length of the whole scale, divided by the 
distance of the division from the end. ‘I'hus, 2 is placed at half the 
length, 3 at one-third of the length, and so on, tp to the specific gra- 
vity of platinum. When the instrument is used, any convenient weight 
is suspended by a hook from th: netch at the end of the longer arm. 
The mineral is then hung at the other end by a horse-hair, until it is in 
equilibrio with the weight. It is then immersed in water, without 
changing itg place on the steel-yard, and an equilibrium is obtained, 
a second time, by shifting the weight; and when this is obtained, the 
hook of the weight will point out the specific gravity on the scale. 

Guyton’s gravimeter is executed in glass, and is of a cylindric form, 
being that which requires the smallest quantity of fluid. and is on that 
account preferable, except so far as it is nec: 3sary to deviate for the se- 
curity of a vertical positiun. It carries two basins ; one of them supe- 
rior, at the extremity of a thin stem ; towards the middle of which the 
fixed point of immersion is marked. The other, or lower basin, ter- 
minates in 4 point; it contains the balls, and is attached to the cylinder 
by two branches. The moveable suspension by means of a hook has the 
inconvenience of shortening the lever which is to secure the vertical 
position. 

The cylinder is 22 millimetres (0.71 inch) in diameter ; and 21 centi- 
metres (6.85 inches) in length. It carries in the upper basin an addi- 
tional constant weight of five grammes (115 praius) These dimensions 
might be increased so as to render it capable of receiving a much more 
considerable weight ; but this is unnecessary. M. Guyton has added a 
oti which he calls the plongeur, because in fact it is plaged in the lower 

asin when used, and is consequently entircly immersed in the fluid. 
It is a bulb of glass loaded with a sufficient quantity of mercury, in 
order that its total weight may be equal to the constant additional weight 
‘ded to the weight of the volume of water displaced by this piece. It 
wil be readily understiod that ibe weight being aly ae at the pe 

emperatire at which the instrument was originally adjusted, it wi 
sink to fiedame mark on the stern, whether it is loaded ith @ constant 
additional ‘weight in the upper basin, or whether the effect of this weight 
be produced by the additional’piece in the lower dish, © 
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This instrument may be readily constructed by any workman in glass. 
The additional piece for the lower basin will require some attention to 
make it perfectly agree with the constant uppet‘weight, aaito the im- 
mersion of the instrument. But this object may, by careful adjuste 
ment, be ascertained with the utmost certainty and accuracy... The bulb 
or glass, is for this purpose, drawn ovt to a fine point: a sufficient quan- 
tity of mercury is then introduced to sink it, and the aperture is closed 
with a little piece of wax. The bulb being then placed in the lower ba- 
sin of the instrument, the upper basin is to be Joaded until the mark 
on the stem becomes accurately coincident with the surface of the 
water. The sum of the weights added above is precisely equal to that 
of the quantity of mercury necessary to be added to that In the glass 
bulb ; which done, nothing more is needed than to seal the point by 
fusion, taking care not to change ite bulk, S34 
The whole is rendered portable by means of a case, in which all the 
delicate parts are xecured from pressure, and the . cavier parts supe 
orted ju such a manner as to resist the excess Of in-tion they are capa- 
le of acquiring by virtue of their mass. This last circumstance is 
frequently overlooked = by such workmen as are employed in the package 
of instrumests ; whence it necessarily follows, that some strain or frac- 
ture must be produced when matters of very unequal density are exe 
posed to receive 2 common impulse. 


bDccLXII. 


To FIND THE Specific Gravity OF ANY SOLID BY THE 
Gravimeter. 


From the weight in the uppcr dish, when the instrument 
is properly immersed in the unknown fluid, take the weight 
which 1s placed with the body in the same scale, at the like 
adjustment, ‘The remainder is the absolute weight of the 
solid. Multiply this by the specific gravity of the fluid, and 
reserve the product. From the additional weight, when the 
body is placed in the lower basin, take the weight when it 
was placed in the upper. The remainder will be the loss 
of weight by immersion. Divide the reserved product by 
the. loss of immersion, and the quotient will be the specific 
gravity of the solid, with regard to distilled water, at the 
standard temperature and pressure. | 


“% DCCLXILI. 
Fo rinp Tye Sreciric Gravity oF a F.uip sy THE 
| Gravimeter. 


_ To the weight of the Gravimeter add the weight required 
in the uppérsbesin to sink it in the unknown fluid, Again. 
to the weight of the Gravimeter add the weight required in 
the same matiner to ‘sink it in distilled water. “Divide the 


- . 
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first sum by the latter, .and the quotient will be the specifie 
gravity of the fluid in question. 

(ua ing gravities of bodies, of equal weight, are 
tecip y proportional to the quantities of weight lost in 
the same fluid. And hence is found the ratio of the specific 

vities of solids, by weighing in the same fluids, masses 
that weigh equally in air, and noting the weights lost b 
each, The specific gravities of many kinds of bodies, bot 
solid and fluid, have been determined by various authors. 
It will be sufficient here to give those that have been deter- 
mined with the greatest certainty. The numbers in this 
table express the number of avoirdupoise ounces in a cubic 
foot of each body, that of common water being just 1000 
ounces, or 624 lbs. 


TABLE OF THE SPECIFIC GRAVITIES OF DIFFERENT 


























BODIES. 
Merats. 

Antimony, crude - - 4.064 Gold, trinket standard, 20 
~ glass of © 4.046 carats, not hammered — 5.708 
molten - = 6.702 —— the same hammered 15.775 
Arsenic, lass of, natural = 3.594 Tron, cast - = 7.207 

molten - - 8.763 —— har, either hardened 
native orpiment 0.4092 or not ‘ = - 4.788 

Bismuth, molten - = 9.823 Steel, neither tempered nor 
native «= - 9.020 hardened - - 7.833 

oreof, inplumes = 4.371 —— =~ hardened, but not 
Brass, cast, not hammered 8.396 tempered - - 7.840 

———~ ditto, wire-drawn 8.544 ——< tempered and hare 
———~ cast, cOmmon - 7.824 dene ° Fs - 7.818 
Cobalt, molten ° - 7.812 —— ditto, not hardened 7.816 
blue glassof - 2.441 Iron, ore prismatj - = 735E 
Copper, not hammered - 7.788 —=— ditto, specular - 6218 
—— the same wire- ‘——— ditto, lenticular, - 5.012 
drawn - ° - §8.878~ Lead, molten . - 31,352 
——— ore of soft copper —~ ore of, cubic - 7.687 
or natural verdigrease 3.572 —— ditto, horned - 6.072 
Gold, pure, of 24 carats, —— ore ofblack lead - 6.745 
melted, but not ham- —— ditto, white lead - 4.059 
mered = - : - 19.258 —— ditto, vitreous. - 6.558 
—— the same hammered 19.362 —— ditto, red lead - 6.027 
—— Parisian standard, 23 —— ditto, saturnite -« 6925 
carats,not hammered 17.486 Manganese, striated - 4.766 
——= the same hammered 17.589 ———~——— metallic - 6.850 
———~ guinea of Geo. II. 17.150 Molybdena - - + 4738 


——~—~ guinea of Geo. III. 17.629 Mercury, solid,.or eon | 
— = prt gold coin 17.655 gealed - # % 15.633 
~—— Holland ducats - 19.362 fluent = - 13.568 
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Mercury, natural oxide of 9.230 
precipitate per 
- gee = + «¢ 4§0.871 
om recipitatc, red 8.399 
brian cinnabar 10.218 
red cinnabar - 6.902 
Nickel, molten + - 7.807 
ore of, called kup- 
fernickel of Saxe =- = 6.648 
kupfernickel of Bo- 
hemia = - - 6.607 
Platina, crude, in grains 15.602 
———= purified, not ham- 
mered -, - - 19.500 
—— purified, hammer- 
- “ - 20.337 
ditto, wire-drawn 21.042 
ee ditto, rolled = 22.069 
Silver, virgin, 12 deniers, : 
fine, not hammered 10.744 
Precious 
], or aqua-marine, ori- 
saat ok : - = 93,549 
———- ditto, occidental - 2.723 
Chrysolite, of the jewellers 2.782 
of Brazil - 2.692 
Crystal, pure rock of Ma- 
daguscar - - 2.653 
of Brazil - - 2.653 
ame European - 2.Chod 
mee rOse-colourcd = 2.670 
ae Yellow - - 2.654 
violet, oramethyst 2.654 
white amethyst = 2,051 














Carthagenian - 2.657 

black oi - =  %65-4 

Diamond, white oriental 3.521 
rose-coloured ori- 

ental - - 3.531 

———=— orange ditto 3.550 

— ditto 3.524 

aoe Hae ditto 3.525 

omens Brazilial 3.444 





- 

- 
e 
= 


ellow | | 3.019 
Emerald of Peru 9,975 
Garnet of Bohemia 4,189 


4,000 
* 4.003 
2.468 

4.000 


eam of Syria - 
——————- dodecaedral : 
———-——= volcanic, 24 faces 

Giraao]  @¢ %& 
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Silver, ditto, hammered - 
wsinsme Paris standard - 
eee shilling of Geo, IL. 
—e shilling of Geo. Ui. 
ae French coit ‘ 
Tin, pure Cornish, melted, 
and not hardened - 
the saine hardened 
— of Malacca, not har- 
dened = - - 4 
~-—= the same hardened 
—— ore of, red = « 
—— ore of, black 
—— ore of, white 
Tungsten 
Uranium . 
Wolfram é 
Zinc, wolten 





STONES. 


Hyacinth, common 
Jargon of Ceylon 
Quartz, crystallized 
in the mags 
brown crystallize 
frayile ° 
—— milky - 
————— fut, or preas 
Ruby, aan 
——- spinel] - 
ame ballas - « 
——- Brazilian - 
Sapphire, oriental - 
ditto white —- 
of Puys : 
Brazilian . 
Spar, white sparkling = - 











' 8 8 8 Eig 8 8 











—— red ditto . 
—— green ditto - 
—— blue sparkling 
——~— green and white ditto 
-—— transparent ditto 
——— adamantine 
Topaz, oriental 
——————- pistachio ditto 
——— Brazilian 
————— of Saxe ° 
white ditto 
——— vermilion 





10.511 
10.175 
10.000 
10.534 
10.408 


7.291 
7.299 


7.296 
7.307 
6.935 
6.901 
6.008 
6.066 
6.440 
7.119 
7.191 


3.687 
4.416 
2.655 
2,647 
2.647 
2.640 
2.652 
2.646 
4.283 
3.760 
3.646 
3.531 
3.994 
3.901 
4.077 
3.131 
2.595 
2.438 
2.704 
2.693 
3.106 
2.564 
3.873 
4.011 
4.061 
3,536 
3.564 


4<%9 


SPECIFIC GRaviry, 403 








——— stained - 2.632 ——— bloody ~ . 


| Sirtcrous Stongs. 
Agate, oriental - 2600 Jasper, violet - 2711 
—— onyx - + 2638 = cloudy |. 2735 
cloudy ° ° 2.625 —— veined ° 2.696 
—— speckied - 2607 — on ; 2.416 
veined - 9° 2667 ——. veda and yellow 2.750 





























Chalcedony, common 2.616 Onyx a ig 2.376 
transparent 2.664 Opal - : 2.114 
veined > 2.606 Pearl, virgin, oriental 2.684 
reddish - 2.665 Pebble, onyx. 2.664 
—— blueish > 2581 -—— of Rennes 2.65 
———————= OVE « - 2.615 — Enelish ° 2.609 
Cornelian, pale - 7 2630 —— veined : 2.612 
— speckled > 2612 —-— stained  . . 2.587 
Veined - 2623 Prasium - - 2581 
Onyx - + 2.493 Sardonyx, pure - 2.603 
————— stulactite - 2.598 pale - = 8.606 
———— simple - 263 — speckled - 2.621 
Corundum - - 3.000 veined - 2.505 
Flint, white - - 2504 —— onyx. - 2.505 
—— black - 2582 ——— blackish - 2.62% 
—— veined . - 2612 Schorl, black prismatic 
—— Egyptian - . o565 hexaedral - + 3,364 
Jade, white : - 2950 ——— octacdral - 3.226 
—— green - - 2.966 —— tourmalin of Ceylon 3,054 
—— olive - - 2983 ——— antique basaltes 2.923 
Jasper, clear green - 2.539 ——— Brazilian emerald 3.156 
——— brownish green - 2.681 ——_ cruciform - 3.286 
——— red - - 2.661 Stone, paving - - 2416 
——— brown - = 2.691 = cutler’s - 2018 
—— yellow -  . 719 grind : - 2,134 


Various Stones, Eaatus, &c. 
Alabaster, oriental white 2.730 Asbestos, ripe - - 2.578 














——~--— ditto semi-trans- ————— garry - 3.073 
parent > - 2762 Barytes “. ©. - 4.200 
——--—— yellow - 2.699 Basaltes from Giants : 
~~ stained brown 2.744 Causeway . . 9966 
—— -— veined - 2.691 Bitumen, of Judea - 4,104 
sof Piedmont - 2.693 Brick - > - 2.000 
————— of Malta - 2699 Chalk, Spanish - + 2,790 
“~~~ Spanish saline 2.733 coarse Briancon -- 2.727 
ot Valencia = - = 92.638 —__ British - - 2.784 
~~ of Malaga ° 2.876 Fluor spar - - 38.180 
Alumine - > 2000 Gypsum, opaque . . 9. 168 
Amber, yellow -transpae . semi-transpae 
Fent « - 1.078 rent ee - 2.306 
Ambergris ¢ - 926 ————- fine ditto . » 2274 
Atianthus, long - 909 ———- rhomboidal  . 2311 
nee short - 2313 ditto 10 faceg - 2.312 
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Gypeim, cuneiform crys ir ro iia ditto 
e bad 2,306 © copper 
- --; 242 —— ‘ferugiibus.cubic 
-—— white - «© 2892 ——— ditto round - 
awe bottle : - 2.7383 —-— ditto of St. Do- 
eursentecintes Leith crystal 3.180 mingo = - 
——— fluid : ° or repeats: opague, green 
Granite, red pian - 2 talian . 
of Bellet - 3.500 ————~- ditto, veined 
Hone, white razor . - 2.876 black and olive - 
Lapis nephriticus 2 2.604 ditto, red and 
aoe lazu - - 3.054 black e i 
——— hematites - 4.360 semi-transpa- 
——~ calaminaris - 65.000 rent grained ° 
ome Judaicus - 2600 » ditto, fibrous 
ome manati e - 2270 ditto, from 
Lime, pure = - 2300 — Dauphiny . 
Limestone ° - 3.179 Silex - a 
white flour - 3.156 Slate, common - 
green - 3.182 —— new - 
Magnesia - 2300 —— black stone 


Marble, green Campanian 2.742 -——— fresh polished 
—emneee TOD 2.724 Stalactite, transparent 
amas white Carrara. © 2.717 opaque 
white Parian - 2.838 Stone, pumice . 








——--——- Pyrenean - 2.796 —-— prismatic basaltes 
————-« black Biscayan 2.695 aa—— touch - 
wm—eaece Brocatelie © 2.650 —.—-—— Siberian blue 
ue Castilian. - 2.700 oriental ditto 





Valencian © 2.710 —_—_— common - 
eames White Grenadan 2.705 —— Bristol - 
owes Siennien 2.678 ——— Burford - 








a—mmeme Roman violet * 2.755 —— Portland 
African = 2.708 eeaecese rag ° 
maenreoeie Mi Italian ¢ 2.858 o—_—= rotten = 
oman Norwegian - 2,728 . ee hard pavin 
owaseme Siberian © 2.718 aa mill 





green Egyptian 2.068 ——~clicard, fromBrachet 
Swiss 2.714 ——= ditto, from Ouchain 














green .. 2.676 —- ditto German 
ages red, fréin Dau- —i-yellow ~-* 
y ° © B903 a—- black 2 
EP red, from Core — white - 
. @dova * | - 2.764 Zireon . « 


French) = 2649 —-- Notre Dame ° 
Obsidian stone °* © 2.348 ——= St, Maur ° 
Peat, hard ° © 1.3290 ——St.Cloud - - 

Ponderous Spar - - 4.474 Stgontian : - 
Porcelain, Sevres - 2.146 Sulphur, native . 
cemmemenenll ° pet Tabs ok Mascon ° 

* 385 Tale, of Muscovy ° 
Porphyry, red - ° 2765 —ji— black crayon = 


SPECIFX GRAVITY. 























Lidvqne, Ors, &c. 
Acid, sulphuric; ~ 1.eat Ether, muriatic = 
== ditto, highly concen ——— acetic . ° 
~ trated .. 2-126 » Milk, woman's . 
—~_ nitric - 1.271 —aes cow ‘3 , ° « 
-—— ditto, highly concen- ——~ ass’s - - 
trated - 1680 ~~ ewe’ 8 7 ° 
—=<— murtatic ‘ - 43.194 goat's - . 
———~ Ted acetous - 1.025 mare's - - 
—— white acetous - 1014 —. cow’s claritied : 
—— distilled ditto - 1.010 Naphtha, Persian - 
—— fluoric - - 1,600 ditto clistilled 
a= acetic s - 1.063 from Coals in London 
meen ORES sl phoric - 1.558 Oil, essential of turpentine 
ormic - 904 —— ditto, of lavender 
Alcohol, commercial - 837 —— ditto, of cloves ° 
~———— highly rectified 629 —— ditto, of cinnamon 
Alcohol, mixed with water, —= of olives ‘ - 
15-16ths alcohol 853 —— of sweet almonds 
14-1Gths ditto - 867 = of filberts : : 
13-1 6ths ditto - B82 —— Jinseed - . 
12-16ths ditto + 895 of walnuts - - 
11-16ths ditto - 04 of whale - - 
10-16ths ditto - 920 —— of hempseed 8 
9-16ths ditto - 932 ———of poppies -  - 
8-16ths ditto - 943 ——-= rapeseed - 
7-16ths ditto - .952 Shnirit of wine. See. Alcoho 
6-16ths ditto - 960 Turpentine, liquid - 
5-16ths ditto - 967 Urine, human = (§- ° 
416ths ditto - 973 Water, rain : - 
$-16ths ditto - 979  ———— distilled - 
2-16ths ditto - .985 sea (average) - 
1-16th ditto - 997 of Dead Sea ° 
Ammonia, liquid - 897 Wine, Burgundy = 
Beer, pale - - 1024 —— Bordeaux * 
ame DTOWN : - 1.0388 ——=- Madeira - 
Cyder ° ° - 1018 —— Port. . . 
Ether, sulphuric - .7389 ——=— Canary - 
ome nitric ° ° 909 : | 


Resins, Guus, 


Aloes, socotrine 
~——— hepatic - 
Assafetida ° 
Bees’-wax, yellow 
white 
a8 died anok  =« 


Caleta, human 





A 


1.380 
1.359 


ti 


1.656 


ie 


-1.700 


1.240 
1. 


4 


AND ANIMAL Supsrances, &c. 


Camphor > - 
Copal, opaque * 
NARs adagascar < - 
aD Chinese ° 
Cfassumentum, 0 no the hu hu- 


Dogg rot 


Fat,beef - - 
exo hog’s ° 


ont oat ime 
=3 
a= 

@ 


oe ent bt 


B 8258 


wae 


Fat, mutton - 
once YF ° =. 
Galbanum 3 
Gamboge 7 
Gum, ammoniac 
eames Arabic ° 
aa euphorbia 
——~ seraphic . 
ques {F th 
——— bdellium 
mm acamnmony of Smyme 
——— ditto of Aleppo - 
Gunpowder, shaken =~ 
in a loose heap 
solid 


ee *# f@ @ ¢ @ 8&8 8 








Honey - . 


Alder - 
Apple-tree : 

Ash, the trunk - 
Bay-tree — : 
Beech : 


Box, French - 


wo Brazilian red 
Campechy wood 
Cedar, wild - 
ama Palestine 
oe Indian - 


press, Spanish 
Ebony, American 
Indian . - 
Elder-tree - - 
ran trunk of = - 
rt-tree oF 
Fir, malt ° 


some —— ° 


Taamin, Sifingh 





fe) 
g 


Atinpepbests air (being 
Vapour of h ro th 
e 


Hydriodic said, se : 





SPECIFIC GRAVITY. 





4.4430 





924 I ° - - 769 
212 Titice of li > ieee 
1.212 of hqu - 1.722 
yf-222 meen of of ign - «+ 1515 
1.452 “Lard — 2 Me - 048 
1,124 Mastic - : - 1.074 
1.201 Myrrh - “ - 1.360 
1.316 Opium . ° - 1.336 
1.372 Phosphorus - 41714 
1.274 Serum of human blood - 1.030 
1.235 Spermavceti - - 943 
9832 Storax * - 14.110 
836 Tallow be = . 942 
1.745 TerraJaponica - - 1,998 
1.450 Wax, shoemaker’s - 897 
Woops. 
800 Juniper-tree ° - 656 
‘798 Lemon-tree ° - 708 
845 Lignum-vite = - - 1.333 
-822 Linden-tree ° 604 
852 Logwood. See Campechy. 
912 Mastich-tree = - - 849 
1.328 Mahogany - - 1.068 
1.031 - Maple . . -  .750 
913 Medlar . - 944 
596 Mulberry, Spanish - 897 
613 Oak, heart of, 60 years 
1.315 ‘old - 1.170 
661 —— Dry oak - + 925 
-726 = Olive-tree . : 927 
1.040 Orange-tree - - 705 
715 Pear-tree . - 661 
240 sb a - 1.954 
-644 Poplar - 883 
331 , white, Spanish 529 
1.209 Plum-tree ~ 785 
695 Quince-tree ° : 703 
600 Vine ° - - 1.827 
550 Walnut - - . 671 
498 Willow - - - 685 
600 Yew, Dutch - «+ 788 
770 0 wee Spanish = ° 607 
ye 
‘Gite. 
1.0000 Fluossilicic acid gas - 3.5795 
we ae of sulphuret of 
01 carbon ° - 2.6447 


eulphurieether 2:5860 
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chlorine - = 


2.4700 Nitrous gas - - 1,0288 
Fluo-boric gas - - 23700 Olefiant gas * - 0.9784 
Vapour of muriatic‘ether 2.2190 Azote, or nitrogen gas - 0.9691 
Sufpburous acid gas =- 2.1920 Oxide of Carbon - 0.9569 
2 seaciat - - 31.8064 Hydro-cyauic vapour - 0.9476 
apour of absolute alcohol 1.6133 Phosphuretted hydrogen 0.8700 
Nitrous oxide - - 15204 Steam of Water - -- 0.6236 
Carbonic acid - - 1.5196 Ammoniacal gas - 0.5967 
Muriatic acid gas - 1.2474 Carburetted hydrogen - 0.5550 © 
Sulphuretted hydrogen - 1.1912 Arseniated hydrogen - 0.5290 
Oxygen gas - - 1.1086 Hydrogen gas == + - 0.0732 


In this table the weights and specific gravities of the principal gases 
are given, as they correspond to a state of the barometer and thermo- 
meter which may be chosen for a medium. The specific gravity of any 
one gas to that of another, will not conform to exactly the same ratio, 
under different degrees of heat and other pressures of the atmosphere ; 
because the various expansions by no means follow the same law. 

These numbers being the weight of a cubic foot, or 1728 cubic inches, 
of each of the bodies, in avoirdupois ounces ; by proportion, the quantity 
: any other weight, or the weight of any other quantity, may be readily 

nown. 

For example. Required the contents ofan irregular block of millstone, 
which weighs 1 cwt. or 112 lb. or 1792 ounces. Here, as 8500 : 1792 °° 
1728 : 1228! cubic inches the contents. en 

Ex. 2. ‘l'o find the weight of a block of granite, whose length is 63 
feet, and breadth and thickness, each 12 feet ; being the dimensions of 
one of the stones of granite in the walls of Balbec. Here 63 x 12 x 
12-9072 feet is the content of the stone; therefore as 1 : 9072°°3500 
0Z. ; 31752000 oz. or 885 tons, 18 cwt. the weight of the stone. 

To ascertain the purity of tin &c, pewterers, and other dealers in tin, 
cast a bullet of pure tin, and another of the mixture of tin and lead, which 
they want to examine, in the same mould ; and the more the bullet of 
the mixture exceeds the bullet of pure tin, in weight, the more lead they 
conclude it contains, 


DECLXIV. 
DEMONSTRATION OF THE SPECIFIC GRAVITY OF 
Different Liquids. 

If we pour four liquors of different specific gravities into a 
glass vesscl, they will remain separate and distinct. fron each — 
other. . 

Thus, if we take Mercury, Oil of Tartar, Alcohol,’ and 
Oil of Turpentine, shake them together in a glass, and let 
them settle a few minutes, each will return to its proper 
place; viz. the Mercury at the bottom, the Oil of Tarter. 
next, then the Alcohol, and above all, the Oil of Turpen- 


tine. 
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DCCEXV. . 
a: ere take: i 
Ice 18 SPECIFICALLY LIGHTRE THAN. WATER 
4. At most Temperatures. * | 
'4Pour water of any temperature from 52%, to 212°, into 
‘bason, and place on it a flat piece of Ice: it will float o 
the surface. ‘l'his shews the specific gravity of the Ice t 
be Jess than that of water at any point between these nun 
bers. ‘This is owing to the expansion of Ice during-cr 
stalfization. 


| DCCLXVI. 
Tue Srecrrre Gravity or Canzonic Acip Gas 
Is greater than that of common Air. 


Fix a lighted taper at the bottom of a tumbler, and pot 
Carbonic Acid Gas from another jar upon it; by invertin 
the jar, as if some other fluid was to be poured from it. Th 
7 will quickly find its way to the bottom, and the taper wi 

extinguished. 

DCCLXVI}. 


Proor tHaT Arg 1s a Bopy possessinc Gravity. 


Invert a clean dry glass tumbler.over a hand bason near] 
full of water, and when the whole of the rim is brought e: 
actly parallel with the surface, plunge it perpendicular. 
downwards. It may now be observed, that the water h 
risen considerably, in the bason: this rising is owing to tl 
displacement by the glass of a volume of water equal to 1 
own bulk; consequently no water can be within the tumble 
For if the inverted tumbler were filled with water, of cour 
no greater rise could he observed in the bason, than wh 
would be caused by the solid bulk of the sides of the gle 
which were immersed in it. The reason, then, that no wv 
ter ascends in the glass is, that previous to its immersion, 
was filled with air, which pressing upon the watef belo 
prevents its ascent. Another proof that no water has «¢ 
tered the glass, is, that the cual will be found quite dry. 


_ Observation. This experiment may. be rendered more interesting 
inverting the:tumbler over a piece of cork, or wood, floating on the si 
face of the water. Here, the cork, or wood, (instead of remaining 
a level with the surface of the water external to the glass,) will be s 
at the bottom of the’bason. After the experiment is over, the up| 
surface of the cork, or woed, will be found quite dry. 
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THE QIVING-BELL. 


It is upon this principle, that the invention, and uses of the ale 
bell are founded. The diving-bell is most comveniently made in form of a 
truncated cone, the smaller base being closed, and the Jarger open. - It 
is to be poised with lead ; and so suspended, that the vessel may sink 
full of air, with its open basis downward, and, as nearly as may be, in 
a situation parallel to the horizon, so as to close with the surface-of the 
water all at once. The diver sitting 1nder this, sinks down with the in- 
cluded air to the depth desired ; and if the cavity of the vessel can con 
tain a tun of water, a single man may remain a full hour, without much 
inconvenience, at a depth of five or six fathoms. But the lower he goes, the 
included air contracts itself according to the weight of the water which 
compresses it; so that at thirty-three feet deep the bell becomes half 
full of water, the pressure of the incumbent water being then equal to 
that of the atmosphere: and at all other depths, the space occupied by 
the compressed air in the upper part of the bell, will be, to the under 
part of its capacity, filled with water. This condensed atmosphere 
being taken in with the breath, soon accommodates itself to the existing 
circumstances so as to have no ill effect, provided the bell is permitted to 
descend slowly. But the greatest inconvenience of this engine is, that 
the water entering it contracts the bulk of air into so small a compass, 
that it soon heats, and becomes unfit for respiration ; so that there is a 
necessity for its being drawn up to be recruited ; add to this the uncome 
fortable situation of the diver, who must be almost covered with water. 
The sinking and raising of the diving-bell, invented by Dr. Halley, 
depending entirely on the people at the surface of the water, and being 
besides of considerable weight, so as to occasion much lahour, with a 
risk of the breaking of the rope‘by which it was to be raised, to the sure 
destruction of those within; a diving-bell has been invented by Mr. 
Spalding, of Edinburgh, to remedy these defects; and to prevent the edges 
of the machine from being entan led by any rugged prominences of rock. 
His machine is of wood, suspended by ropes, and having leaden weights 
appended to it; by which the mouth of the bell is kept always parallel to 
the surface of the water ; whether the machine, taken altogether, be lighter 
or heavier than an equal bulk of water. By these weights alone, how- 
ever, the bell would not sink; another is therefore added, which can be 
lowered or raised at pleasure, by means of a rope passing over a pulley, 
and fastened to one of the sides of the bell. As the bell descends, this 
weight, hangs down a considerable way below the mouth of the bell. In 
case the edge of the bell is caught by any obstacle, the balance-weight is 
immediately lowered down, so that it may rest upon the bottom. By 
this means the bell is lightened, so that all danger of oversetting is ree 
moved: for being lighter, without the balance-weight, than an equal: 
hulk of water; it is evident that the bell will rise as far as the length of 
the rope affixed to the balance-weight. This, therefore, serves as a kind of 
anchor to keep the bell at any particular depth which the divers may 
think necessary ; or, by pulling it.quite up, the descent may be continue 
ed to the very bottom. | 
By another very ingenious contrivance, Mr. Spalding has rendered it 
possible forthe divers to raise the bell, with all the weight appending 
to it, even to the surface of the water, or to sot it at any particular. 
depth, as they think proper; and thus they would still be safe, even 
though the rope dearuad: for pulling up the bell should be broken. 
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For this purpose the bell is divided frito two cavities, both made as: 
tight #4 possible. Just above the sectnd bottom are small slits in the 
sides of the bell; through which the water, entefing as the bell des- 
cends, displaces the air originally contained “in its cavity, which flies 
out at the upper orifice of a cock expressly fitted forthat purpose. When 
this is done, the divers turn the handle which stops the cock; so that if 
any more air were to get into the or it could no longer be discharg- 
ed through the orifice, as before. If, therefore, the divers wish to raise 
themselves, they turn the cock, by which a communication is made be- 
tween the upper and under cavities of the bell. The consequence is, 
that a quantity of air immediately enters the upper cavity, forces out a 
quantity of the water contained in it, and thus renders the bell lighter 
by the whole weight of the water which is displaced. Thus, if a certain 
quantity of air is admitted into the upper cavity, the bell will descend 
very slowly; if a greater quantity, it will neither ascend nor descend, 
but remain stationary ; and, if a larger quantity of air be still admitted 
it will rise to the top. It should be o served, however, that the air 
which is thus let out into the upper cavity, must immediately be replaced 
from the air-barre]; and the air is to be let out very slowly, or the bell 
will rise to the top with so great a velocity, that the divers will be in 
danger of being shaken out of their seats. But by following these di- 
rections, every possible accident may be prevented, and persons may de- 
scend to very great depths, without the smallest apprehension of danger. 
The bell also becomes so easily manageable in the water, that it may be 
conducted from one place to another, by «small boat, with the greatest 
ease, and with perfect safety to those witi.‘n. 

The diving-bell, though of late years gr¢itly improved, is by no means 
a recent invention. It was employed inghe year 1688, to bring up 
wealth sunk in some of the ships belon;ing to the Spanish Invincible 
Armada, near the island of Mull, in Scotland. 


r DCCLXVIII. 
ASCENSION oF FLuips IN VACUO, BY EXTERNAL 
Atmospheric Pressure. 

Put a small piece of burning Camphor; a eed of Phos- 
phorus in a state of combustion, stuck on a cork; or a lighted 
paper, on the surface ef water in a bason; and invert over it 
a tumbler, as in the last Experiment. The water instead of 
being displaced, will rush at into the glass, and will continue 
to do so, as Jong as the com ustible substance remains burn- 


Ing. 


Observations. In this case, a partial vacuum is furmed by the decom- 
position of the atmospheric air, as it supports combustion ; and the 
consequence ia, that the air, external to the glass, pressing upon the wa- 
ter beneath with its accustomed force, causes it to ascend in the glass ; 
there being no body present to resist the ascent. In this experiment the 
Water, instead of ascendifig, will sink considerably in the bason; and 
upon. inapertion, the inside of the glass will be found quite wet: both cir- 
cumstances exgetly contrary to those in the last Experiment. 
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When the glass is raised ¢o the surface of the water in the bason, that 
in the glass will not quit its placéj the water below forming a support 
to the column above, by the pressure of the atmosphere. When the 
glass is raised above the surface of the water in thé bason, a noise is 
produced by the ascent of the air and the rapid descent of the water ; 
this is caused by the comparative levity of the one, and gravity of the 
other. There is an instrument in common use, called a valencia, for ex- 
tracting small quantities of liquors out of the bung-holes of casks... It is 
a tube with a small aperture at the bottom, and at the top. When full, if 
the hole at the top is stopped with the thumb or finger, so as to prevent 
the pressure of the air at the top, the liquor will not run out of the hole 
at the bottom, being kept in by the force of the external air. 


DCCLXIXx. 
ConsTRUCTION OF THE SYPHON. 
The curious effects produced by te 
fe, 


syphons, depend entirely upon the 
ruaauie of the oan chere A 
syphon is a bent tube; (see B in 
the annexed figure, ) made of glass, 
metal, &c. One branch of which is 
shorter than the other, In order 
to make use of this instrument, 
lace the extremity of the short 
ranch in the vessel A, which may 
be supposed to contain any fluid 
matter, as water for instance. If 
the air is then drawn out of the 
syphon by means of the long branch, the liquor will 'Sgin to 
flow, and will not cease, while the short branch rer 4ns im- 
mersed in the fluid. It is easy to see that the press? if, of the 
‘ cae A a 
air upon the surface of the fluid in the vessel, is t'.c cause of 
its discharge through the syphon. For, all the points of the 
surface of the liquor A, will be caer) ressed by the 
column of air; and, if, at some point of this surface, the 
pressure 1s hd pia the liquor must flow at that point, be- 
cause it finds less resistance there, than in any: other part; 
this is therefore the obvious reason why the syphon becomes 
full immediately after the air is drawn out at the extremity C. 
If the two branches of the syphon were of equal lengths, 
the flow through the bent tube would not take place; be- 
cause the column of air which would resist in D, being of an 
equal height with that which presses at A, would also be in 
uilibrium with it, in the same mannef as the two columns 
of the fluid. But since one of the legs is longer than the 
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rari is-not capable of preventing the passage of the’ 
uid. ee ec cae 

Since it is the pressure of the air whieh elevates the fluid 
in the short branch, it follows, that the height of this branch 
is limited to thirty-two feet, when the fluid 1s water ; because 
the pressure of the atmosphere cannot elevate water higher : 
but when the liquor is mercury, the height of the short 
branch should not exceed thirty inches; because the atmos- 
phere cannot sustain mercury at a greater height. 

Observations. A syphon may be disguised in a cup, from which no 
liquor will flow, until it be raised above the bend of the syphon; but 
when the efflux once begins, it will continue to flow till the vessel be 
eniptied. This has been called Tantalus’s cup ; because it is usual to 
place a hollow figure over the inner tube, of such a length, that when the 
fluid has got nearly up to the lips of the figure, the syphon may begin to 
act and empty the cup. Intermitting springs, which puzzled philoso- 
phers, formerly, are now found to be natura] syphons. 


| DCCLXX. 
FurTHrk PROOF OF THE GRAVITY OF ATMOSPHERIC AIR. 


Lay the palm of the hand on the open upper part of the 
receiver of an air-pump, and let the air be exhausted. As 
the air is pumped out, the hand will feel as if sucked into 
the receiver, and at last it will be found impossible to remove 
it. This is owing to the great weight of the column of air 
cee on the back of the hand, which presses it downwards 
mto the.vacuum. If, however, the air be gradually admitted 
by the | op-eock, the hand will be: disengaged b degrecs 
from th)pressure which confines it, as the air fills the va- 
cuum. te the admission of the air restores the balance of 
pressure frvin beneath, and supports the hand, which other- 
wise must remain overburthened. 


Observations. It is this pressure, by the gravity of the air, which pre- 
vents liquids from boiling, until a sufficient quantity of caloric be thrown 
into them to render them so elastic as to overcome that pressure. Ex- 
perience proves that when this pressure has previously been removed, 
fluids boil at lower temperatures, than they do when that pressure is 
presegt. Water, for example, whose boiling point is 212°, boils at 88°, 
in vacuo. Water also, and ether, will evaporate much more quickly at 
the tops of high mountains, than they do in valleys.—To this atmospheric 
pressure, however, man owes his existence, for if he lived in vacuo, the 
fluids in his body, from the heat necessary for circulation, would have 
80 great.a tendency to evaporation, that their bounds would be destroyed, 

ui the vessels which contained them would burst. 

_ That water-exists in the air has often been gatisfacterily proved ; and 
it ‘has also been’ found impossible, totally to free it from moisture: this 
of qprirse adds dp its gravity, but it is, doubtless, more salubrious and fit 
fot gespiration, then it would be if completely dry. It. has been ascer~ 
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tained that a cubic foot of atmeapheric air is capable of halding eleven 
grains of water in solution, a 
> an THE BAROMETER. Ee 
In order to denote the occasional changes in the gravity of the atmos- 
, the barometer has, for a long time, been in use; but the pur- 
pose to which the instrument is generally applied, is to ascertain the 
changes of the weather previous to their occurrence. It consists of a 
glass tube filled with mercury, to the height of thirty inches, with a 
vacuum above it; this tube is fixed in a case. When the air is charged 
with moisture, it is heavier than ordinary, and presses the mercury up- 
wards ; this is a sign of fair weather, When the vapours of the atmos- 
phere are condensing, or about to do so, the air being lighter, does not 
aise so much on the bulb of the barometer, consequently the mercury 
alls in the tube ; this of course portends foul weather, such as snow, 
hail, &c. in winter, and rain in summer. When the mercury shifts fre- 
quently, the weather will be changeable. A small slide of brass is 
generally attached to these instruments, by moving which, the extent of 
change is ascertained, either when the mercury is above, or below it. 
The barometer is founded on an experiment of Torricelli, who, cone 
sidering that a column of water of about thirty-three feet was equal in 
weight to a column of air of the same base ; concluded that a column 
of mercury, no longer than about twenty-nine inches and a half, would 
be so too, such a column of mercury being as heavy as thirty-three feet 
of water. Accordingly, he tried the experiment, and the apparatus he 
made use of is now the common barometer, or weather-glass. 


DCCLXXI. 
ConsSTEUCTION OF BAROMETERS, 


The tubes, of which Barometers are made, ought to be 
at least one fourth of an inch in bore; but one third, or even 
one half, of an inch is better. The tube should be new, and 

erfectly clean within; and that this may be the case, it should 
be hermetically sealed at both ends, at the glass-house, when 
made; one of the ends may be cut off with a file, when 
used. The Mercury ought to be perfectly pure, and should 
be freed from air by boiling it in a tube. 

To fill the tube with Mercury, warm it, and pout some 
Mercury into it by a small paper funnel, so as to reach within 
an inch of the top; as the tube fills, bubbles of air will be 
observed in several parts. When the tube: is full, apply 
the finger hard against the open end, and invert it; by 
which means, the open air that was on the top, ‘now neng. 
through all the quicksilver, gathers every bubble’ in-sits. 
way.. Turn the tube up again, and the bubble of aie-witk- 
re-ascend; if there are many small bubbles left, it will gery” 
them away. If, however, any remain, the ope ationamuet 
be repeated, The tube: is now to be. filled a:sthe: ep 








ee 


es 


and stopping the open entt with the fitiger, 
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into a bason of Mercury. When.the end of the tube is 
perfectly ‘plunged under the surface of the Mercury, the 

ger must be taken. away, and the Mercury in the tube 
will subsides remaining suspended at the height of 28 or 30 
inches, according to the pressure of the atmosphere at 
the time. The space at the top of the tube is a perfect 


vacuum. 
DCCLX XII. 
AnotHER METHOD. 


The following 1s a still better way of filling the tube. 
Pour the purest Mercury into the tube (which must be very 
dry and well cleaned,) to within two inches of the top, and 
then hold it, with the sealed end lowest, in an inclined posi- 
tion, over a chaffing-dish of burning charcoal, placed near 
the edge of a table, in order that all parts of the tube may 
be exposed successively to the action of the fire, by moving 
it obliquely over the chaffing-dish. The sealed end is first 
to be gradually presented to the fire. As soon as the Mer- 
cury becomes hot, the internal surface of the tube will be 
studded with an infinite number of air-bubbles; giving the 
Mercury a kind of grey colour: these increase in size by 
running into one another, and ascend towards the higher 

arts of the tube, where, meeting with a cooler part’ of the 

uid, they are condensed, and nearly disappear. In conse- 
quence, however, of successive emigrations towards the 
upper parts of the tube, which are successively heated, they 
finally acquire a bulk which enables them, in their united 
form, entirely to escape. When the first part of the tube is 
sufficient] heated, move it onward, by litle and little, 
through ifs whole pa. When the Mercury boils, its 
parts stnike against other, and against the sides of the 
tube, with such violence, that a person unacquainted with 
the operation, naturally apprehends the destruction of his 
tube. By this process, the Mercury is entirely deprived of 
the air which adhered to it. 

The tube is now fixed with its bason to a wooden frame 

ed for it, having a scale of inches at the upper end, 
which is accurately measured from the surface of the Mer- 
in the cistern. te an, 
_ ‘This is the common construction of the Barometer and 
is still found to be the best. | _. * = i # 


SPECIFIC GRAVITY. : AIS 


Observations. A Thermometer should always be attathed to the Baro- 
meter, .a8 a necessary appendage ; and by the side of it a scale of cor- 
rection, to shew how much to add, or subtract, from the height of the 
mercury in the barometer for the degree of temperature: for it is evi- 
dent that the mercury in the tube will be affected by heat and cold in 
the same manner as the thermometer ; and on that account, it will not 
shew the true weight of the atmosphere. This correction is, therefore, 
very necessary. | 

Ever since it was observed that a change of weather generally ac- 
companied, or followed, a variation in the height of the barometer, it 
has been used as a prognostic of the weather. A great variety of 
observations have been made by different people, relative to the effect 
which certain changes of weather have upon this instrument; and, 
thence they have derived a system of rules, to enable any one to know 
what change will happen in the weather, by knowing the alteration 
that has taken place in the height of the mercury. 

Before we proceed to mention the rules, which are the result of the 
long observation and experience of philosophers, it is necessary to 
observe, that they are by no means so certain, and so much to be 
depended upon, as many people suppose. So numerous are the causes 
that affect the state of the atmosphere, with which we are but little 
acquainted, that no single instrument can point out, with precision, the 
alterations likely to happen. Besides the barometer, there are several 
other instruments used for meteorological purposes, such as the there 
mometer, hydrometer, wind-gage, rain-gage, electrometer, &c.* 

As the barometer, however, is the most useful of these, and as it 
undoubtedly affords us considerable assistance, we shall lay down such 
directions as are most approved of for this purpose. 

1. The a of the mercury presages, in general, fair weather; 
and its falling, foul weather ; as rain, snow, high winds, and storms. 
2. In very hot weather, the aay the mercury foretels thunder. 
3. In winter, the ly presages st; and in frosty weatner, if the 
mercury falls three or four divisions, there will certainly follow a thaw. 
But in a continued frost, if the mercury rises, it will certainly snow. 
4. When foul weather happens soon after the falling of the mercury, 
expect but little of it: and, on the contrary, expect but little fair 
weather, when it proves fair shortly after the mercury has risen. 5. In 
foul weather, when the mercury rises much and high, and continues so 
for two or three days before the foul weather is quite over, then expect 
a continuance of fair weather to follow. 6. In fair weather, when the 
mercury falls much and low, and thus continues for two or three days 
before the rain comes, then expect a great deal of wet, and prabably 
high winds. 7. The unsettled motion of the mercury denotes juncertain 
and changeable weather. 8. You are not so strictly to observe the 
words engraved on the plates (though in general it will agree with them), 
as the mercury’s rising and falling ; for if it stands at much rain, and 








* An instrument ha’ lately been invented: by Mr. Adie, of Dum- 
fries, which answers as a common barometer, and has the advan 
of being more portable, and lesa liable to accident. The meg 
column is oil, enclosed in a tube: with a portion of Nitrogen Gas, 
which changes its bulk according to the density of the atg . 
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then tises up to cliangeable, it presages fair weather;'thongh not to 
continue so long as if the meroary had ise ‘higher : ad, on the Cone 
trary, if the mercury stood at fair, and falls to changeable, it presa 
foul weather ; though not so much of it, as if it thad sunk lower; » = 
From these observations it appears, that it is not so much the height 
of the mercury, in the tube, that indicates the weather, as the motion of 
it, up and down ; wheretore, in order to forma riglit judgment of what 
weather is to be expected, we ought to know whether the mercury is 
actually rising or falling ; to which end the following rules are of use: 
1. If the surface of the mercury is convex, standing higher in the 
middle.of the tube than at the sides, it is generally a sign that the mere 
cury is then rising. 2. If the surface is concave, it is then sinking. 
And, $, if it is level, the mercury is stationary ; or rather, if it is a lit- 
tle convex ; for mercury, being put into a glass tube, especially a small 
one, will naturally have its su a little convex ; because the particles 
of mercury cohere more forcibly, than they can be attracted by the glass. 
If the glass is small, shake the tube; and then if the air is wn 
heavier, the mercury will rise about the twentieth of an inch r 
than it stood before ; if it is grown lighter, it will sink as much. This 
proceeds from the mercury sticking to the sides of the tube, which 
prevents the free motion of it yntil it is math by the shock; and 
therefore, when an observation is to be made by such a tube, it ought 
always to be shaken first ; for sometimes the mercury will not vary of 
its own accord, until the weather it ought to have indicated, is present. 
Here we must observe, that the above-mentioned phenomena are pee 
culiar to } paca lying a considerable distance from the equator ; for in 
the torrid zone, the mercury in the barometer seldom either rises or falls 
much. In Jamaica, it was observed by Sir William Beeston, that the 
mercury, in the morning, constantly stood at one degree below change- 
able, and at noon sunk to one degree above rain; so that the whole 
scale of variation there, was only three-tenths of an inch. At St. Helena, 
, too, where Dr. Halley made his observations, he found the mercury to 
remain almost stationary, whatever weather happened. Of these a 
nomena, their causes, and why the barometer indicates an app g 
change of weather, he gives us the following account. 
1. In calm weather, when the air is inclined to rain, the mercury is 
comujonly low. 2. In serene, good, and eettled weather, the. mercury 






is iy 8. In very violent winds, te they are not ac- 
companied with rain, the mercury sinks lowest of all, with relation to 
the point of the compas the wind blows upon. 4. The greatest heights 
of the mercury are found upon easterly, or north-easterly, winds. 4. In 


calw frosty weather;:the mercury generally stands high. 6. After very 
great storms of wind, when the A ala been very ‘iow, it generally 
rises again very fast. 7. ‘The more northerly places have greater alter- 
ations of the barometer, than the more southerly. 8. Within the tropics, 
and. near them, according to the accounts we have had from others, and 
the observations made at St. Helena, the changes of the weather 


ia! ttle, ar no variation in the height of the mercury, | 
. Mente, it is théught that the principal cause of the rise and fail of the 
tnereury, tp from the variable winds which ate found in the 'temparate 
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ed than at-another, aud consequently heavier ; but. shie latter depends 
in a great mefstre upon the former. Now, from thése méipiee we 
may: explain ‘the several phenomena of ‘the barometer,. taking fhetn in 
the same order as they“are laid down. Thus, ~ — . | 

1.: The mercury being low, indicates rain ; because the air being 
light, ‘the vapours are no longer supported by it, having become specifi- 
cally heavier than the medium in which they floated ; so‘ that they des~ 
cend towards the earth, and, in their fall, tee with other aqueous 
particles, they incorporate together, and form little.drops of ram: but 
the mercury: being at one time lower than another, is the effect of 
two contrary winds blowing from the place where the barometer stands; 
whereby the air of that place is carried both ways from it, and conse«- 
quently the incumbent cylinder of air is diminished, and accordingly the 
mercury sinks: as, for instance, if in the German Ocean it should blow 
a gale of westerly wind, and at the same time an easterly wind in the 
Irish Sea; or, if in France it should blow a northerly wind, and in 
Scotland a southerly ; it must be granted, that, that part of the atmos- 
phere impendent over England would be exhausted and attenuated, and 
the'mercury would subside, and the vapours which before floated in 
these parts of the air, of equal gravity with themselves, would sink to 

2. 'The greater height of the barometer is occasioned by two contrary 

winds blowing towards the place of observation, by which the air of 
other places is brought thither and accumulated ; so that the incumbent 
cylinder of air being increased both in height and weight, the mercury 
pressed by it must needs stand high, as long as the winds continue so 
te blow: and then the air being specifically heavier, the vapours are 
kept suspended, so that they have no inclination to precipitate, and fall 
down in drops; which is the reason of the serene good weather which 
‘attends the greater heights of the mercury. : 
8. The mercury sinks the lowest of all, by the very rapid motion of 
the aiz-in storms of wind. For, the tract or region of the earth’s surface, 
in which the winds rage, not extciding all round the globe, that stag- 
nant air which is left behind, as likewise that on the sides, cannot come 
in #0 fast as to supply the vacuity made by so swift a current: so that 
the air must. necessarily be attenuated when, and where, the winds con- 
tinue to blow; and that more or less, according to their violence. 
Add to this, that the horizontal motion of the air .being so quick, 
may in all probability take off some part of the perpendicular pressure ; 
and the great agitation of its particles is the reason why the vapours 
are dissipated, and do not condense into drops, so as to form rain ; 
otherwise the natural consequence of the air’s rarefaction. 

4. The mercury stands highest in the easterly and le oie 8 
wind ; hecause, in the great Atlantic Ocean, on this side the thirty-fift 
degree of north latitude, the winds are almost always westerly or south- 

_westerly ; so that, whenever, here, the wind comes up@@east and north- 
east, it is sure to be checked by a contrary gale as soon as it reaches the 
ocean ; wherefore, according to the second remark, the air nyast needs 
be heaped.over this island, and consequently: the mercury mye 

bia, as often as these winds blow. This holds true in thig 
but is not a general male’ for others, where the winds aré’ 
ferent circumetgions : and wé bave sometimes had the meres 
Jow as 29 inghes,;*tipon an. easterly wind; but then it blew 
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hards aod, thusis accounted for what was obse : : ijn..the third 


"3 ta calm frosty weather, the mercury genefally stands high, be= | 
cause it seldom freezes but when the winds coffie out of the northern 
aiid north-eastern quarters, or at least, unless those winds bliwy, ‘at no 
reat distance off; for the notthern parts of Germany, Defimark, 
Sweden, Norway, and all that tract whelioe north-eastern winds come, 
are subject to almost continual frost throughout the winter: and thereby 
the air is very mech condensed, and in that state is brought hither- 
ward by those winds ; and being accumulated by the opposition of the 
westerly wind blowing on the ocean, the mercury must needs be forced 
‘oa more than ordinary height. As a concurring cause, the shrink- 
"ng of the lower parts of the air into lesser room, by cold, must cause 
a descent of the upper parts of the atmosphere, to reduce the cavity 
nade by this contraction to an equilibrium. 

6. After great-storms, when the mercury has been very low, it gene- 
cally rises again°very fast. It has been observed to rise one.ineh and a 
jalf in less than six hours, after a long-continued storm of south-west 
wind. The reason is, that the air being very much rarefied by the great 
2vacuation which such continued storms make of that fluid, the neigh- 
douring air runs in, the more swiftly, to bring it into an equilibrium. 

Lastly. The variations are greater in the more northerly places. 


DCCLXXIIT. 
ConsTRUCTION OF HyYGROMETERS. 


The Hygrometer is an instrument to measure the degrees 
of dryness, or moisture, of the atmosphere. | 7 
_ There are divers sort, of Hygrometers;. for whatever 
Jody either swells or shrinks, by dryness or moistiite, is 
sapable of being formed into an Hygrometer. Such are 
woods of most kinds, particularly ash, deal, poplar, &c. 
Such alsd is catgut, the beard of the wild oat, &. The fol- 
owing ee most lasting, and convenient mode of construct- 
ng an \istrument of this kind. Take a very nice balance, 
and cae in it a ‘sponge, or other body, which easily im- 
vibes misture; and let it be in equilibrig, with a weight 
dung at the other end of thebeam. Now if the air become 
noist, the sponge becoming heavier, will preponderate; if 
dry, the sponge will be raised up. This nce may be 
sontrived two ways; by either.havjng the pin’ in the mid- 
dle of the beam, with a slender tongue, a foot. and a half 
Ong, “pointing fo the-divisions pn an archted.:plate. fitted to 
long, as to describe a large arch on.@. idbrdaglaced for the 
Purpose, as it is representéd in the figure. “Spy 
RS - Sie ae 
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To prepare the sponge, it niay be riévessaty to wash if in 
‘water; and when dry, in water or vinegar, 1n which. gal- 
ammoniac, of salt of tartar, has been dissolved, and fet it 
dry again : then it 1s fit to be used. . 


| DCCLXXIV. 
ConceLaTion or Water, sy THE Removal oF 
Atmospheric Pressure. 


The cold excited by evaporation, aided by the process of 
absorption, as has been noticed in Page 73, mav be prodi- 
giously augmented, by combining with it the operation of 
an Air Pump. It appcars, that air which is dilated, allow- 
ed to occupy a wider space, or, which possesses less Specific 
Gravity, becomes capable of holding a more than ordinary 
share of moisture. Such thin air, if kept at a state of dry- 
ness by the action of some absorbent ane will there- 
fore maintain a profuse evaporation, and occasion, of course, 
the production of most intense cold. 

It is only required to place a porous cup containing water 
near a broad layer of sulphuric acid, within a perfectly close 
receiver, and to extract the greater part of the included 
air. The rare medium, which is left to occupy the internal 
space, greedily attracts the vapour which exhales from the 
humid surface, but again surrenders It, in its liquid form, to 
the acid. An incessant circulation is thus supported be- 
tween the water and the acid, and successive portions of 
heat are abstracted continually, and transferred by the 
agency of the rare medium, from the steaming, to the ab- 
sorbing surface. ‘The watcr grows constantly colder, till it 
begins to shoot into ice; and after this congelation has taken 
place, the ice itself would become still colde?, till it reathed 
a certain dimit of. temperature; after which it-would insensi- 
bly waste away by evaporation, and disappear entirely ‘in 
the space of afew days. 7 o,f 
Observations and Directrons.” seriall Sapa of the air-purhf firmly | 
into their respective places, having previously rubbed their. Nathertt é¢ 
lara with: hog’s lard. Unscrew the finger-screw, and. pour ig.@'fable- 
afiul.of olive oil, whijst an assistant raises the piston inthe be 
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oF tie pump, by meangoré lever. In this way the oil will be dfawn up 
through all "hevaiven, vang‘dit the process be repeated till it risee to 
the top of the batrel. Fe " 
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\WWith the lever-key, screw on the gauge quite fast, observing that the 
leatbi¢ is on the shld. The pump is now fit for action. 

‘Place the glass saucers (sea:Plate 8,) on the brass Plates, and pour . 
on milphuric acid to the height of about half an‘tnch. | IW the centre of 
. thé eid, set the stands, and adapt their basons: these stands consist of 
tin rings with slender glass feet, and are so low, that, the bottom of each 
bason should come to within three quarters of an inch from the surface 
of the acid. Fill these cups to near the lips with pure water; and 
having rubbed the ground rims of the receivers with hog’s lard or 
grease, apply them to the brass plates, giving them a slight turn to 
make them stick closer, and pass the finger with a little grease round 
the outside of the joint. | | 

Now shut the stop-cocks, cutting off the mutual communication he- 
tween the receivers, and proceed to work the pump, After two or three 
strokes, the mercury will be seen to siuk in the gauge: continue the 
operation till the difference between the two opposite columns is only 
half an inch, if spring or well water be used ; or push the exhaustion at 
once as far as, under such circumstances, it will go; or to about three- 
tenths of an inch, if the water used be fresh distilled, or recently builed, 
and kept close shut up. Crude water discharges such a quantity of air 
when the rarefaction advances, as to assume an appearance of boiling, 
and sometimes of violent agitation ; in which case, to prevent the acci- 
dent of any part of the water being thrown over into the acid, it may 
be proper to intermit the pumping for a minute. Soon after the ex- 
haustion is performed, the water will begin to freeze; during which 
process, new portions of air will be continually evolved, till, in the space 
of about half an hour, the ice becomes entirely consolidated, Now, open 
the cock, and re-admit the air; lift up the receiver carefully, and re- 
move the frozen cup. 7 . 

The same process is repeated with each receiver in succession ; and 
after the exhaustion of the last one is completed, it may be sufficient 
time to take out the ice from the first, and to renew the circle of opé- 
rations. When.the sulphuric acid has become sensibly weakened by a 
course of long and repeated absorption, during which it may have ac- 
quired one-third of its weight of moisture, and effected the formation 
of perhaps five times its bulk of ice; it should be decanted off, and 
replaced by fresh concentrated acid. | 
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DCCLKXV. 
New METHOD OF CONGEALING WATER, DURING THE 
Absence of Atmospheric Presapre. 


The beautiful discovery of Professor Leslie, on the arti- 
ficial lation of water, has successively engaged the at-. 
tention of many learned philosophgrs and chemists. ‘They 
have sought to give to this discovery a more extended ap- 
lication, in arder to convert it to some great object of uti- 
ty; and, already, their labours have, led to some particu- 


_ net which might, otherwise, have.remained. long un- 
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M. T. Grothus gives the following account of his inter- 
esting experiment on this subject: ‘ Into a metal vase half 
filled with water, I poured very gently an equal quantity of 
Ether, so that no mixture might tafe place in’ the two liquids. 
‘Vhe vase was placed under the receiver of .an air-pump, 
which was so fred upon its support, as to remain quite 
steady when the air was pumped out. At the first stroke 
of the piston, the Ether became in a state of ebullition ; it 
was evaporated totally in less than a minute, and the water 
remained converted into ice. 1 made this experiment for 
the first time at Mittau, in an apartment the temperature of 
which was 16° R.” 72 A 

DCCLXXVI. 
ATMOSPHERIC GRAVITY ACTS EQUALLY, 
Upon Light and Heavy bodies. 

“M. Benedict Prevost has devised the following simple ex- 
periment, for shewing that the retardation in the fall of light 
bodies is owing, solely, to the resistance of the air.—Place a 
piece of thin paper on the hottom of a small box, of such a 
wetglit, that in falling, the bottom will always keep lowermost, 
«nd having let fall the box and the paper from the height of 
two. or three yards above a cushion, they will both reach it 
at the same time; while a piece of paper of the same size 
Jet fall at the same time, will flutter slowly and obliquely to 
the ground. The a ier will succeed if the paper is 
placed on a crown, or half-crown piece, without using a’box. 


- DCCLXXVII. 
PRooF OF THE EXISTENCE OF AIR IN. WaTER. 


Pour some river, or spring water, into a Florence flask; 
set it over a lamp, and observe the globules of air which arise 
before the water boils: these consist of atmospheric air 
which is always combined with water; and which gives water 
that bland, slecsant taste, so different from that of distilled 
water :—the air being rarefied by heat, becomes so light as 
to ascend in quantities to the surface; where it bursts m the 
globular form. eS = , 
ss, | DCCLXXVIIL : a ae 
que. Proor guat lee contains Am. ‘5. 0. og 
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water, would float in it without this additional weight. Pre. 
sently, globules will be seen to arise in the vessel, and to burst 
the instant they arrive at the surface. “Here, as.the Ice melts, 
the'air, formerly confined} will now:-be liberated; and being 
lighter than water, they ascend above it, to mix with: the 
atmosphere. Ice is specifically lighter than water, because 
during its expansion by crystallization, the atmospheric air 
occupies the cells interposed between its crystals, 


DCCLXXIX. 
Comparative Leviry or Heatep Arr. 

In proportion as hot air flies upwards, the cold air flows 
around from all sides, to replace and balance the atmosphere. 
This fact may be proved by holding a candle at the bottom 
of the door, in a room where a fire burns—the cold air will 
drive the flame inwards. At the middle of the door, the 
flame will be stationary; but near the top of the door, the 
heated air will turn the flame outwards, whilst escaping from 
the cieling of the apartment. 


Observations. On this principle, Van Marum discovered a very simple 
method of preserving the air pure, in large halls, theatres, and hospitals. 
The apparatus, for this purpose, is merely a common lamp, made ac- 
cording to Argand’s construction, suspended from the roof of the build- 
ing, and kept burning under a funnel, the tube of which rises above the 
roof without, and is furnished with a ventilator. For his first experi- 
ment, he filled his large laboratory with the smoke of oak shavings, and 
in a few minutes after, lighted his lamp; the whole smoke disappeared, 
and the chamber was perfectly purified. e 7 

Covent Garden Theatre is ventilated on this principle ; and doubiless, 
the health of workmen in manufactories, would be highly benefited by 
the adoption of similar methods. . 

On the same principle, as the above, is supposed to be founded the 
non-freezing peculiarity of the waters of Loch Ness, in Scotiand. 

- When any substance possesses a greater quantity of caloric than the 
substance in contact with it, the super-abundant portion has a tendency 
to pass from the former to the latter. Now the uppermost lamina of 
water in Loch Ness, being in contact with the incumbent colder air, ex- 
periences an abstraction of caloric; which, by ingreasing its specific 
gravity, causes it to descend ; and a warmer lamina, of consequence, 
occupies ita place. This lamina, in its turn, undergoes a similar process, 
and ig gicceeded by another; and so.ou. A circulation, if the frost be 
ufficient-continuance, thus proceeds, til] the whole mass is reduced 
to the temperature of about 42° ori Fahrenheit’s thermometer. After it 
ived at this term, the circulation ceases; for then, a-further ab- 

straction of caloric. produces, instead of a contraction, an expansion, .of 
Volume; : The famperaturg of greate denalty is, therefore, about 49° 3 

ul 






“and conyelation, as is well known, takes pla & ae 
der consideration is not 


Hence it appears, that the circumstance. 
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peculiar to Loch Ness oply ; but’ to all lakes which, like that, are in 
ome parts unfathomable; or, at least, so deep, that the circulation is 


kept up duriug the continyance of the frost. ae 
_ The ‘comipatative warmth of the blue vapour, which, during the ex- 
ie a cold,‘of winter, hovers.over the lake, js supposed to arise from 
théegCaloric imparted to it frony the water. : as 
ag: DCCLXXX. | 
Leviry o¥ Hyprogen Gas sHEWN 
By Inflating a Small Balloon. 

The levity of this gas, may be demonstrated by making 
a balloon of gold-beater’s skin, (using a little diluted gum- 
arabic to close up any holes or fissures,) filling it from a 
bladder or jar, and tying a thread round the mouth of it 
to prevent the escape of the gas. When fully blown, attach 
a fanciful car of coloured paper, or very thin paste-bgard, 
fo it; and let it float in a large rcom; it will soon gain the 
cieling, where it will remain for any length of time. If this 
balloon is let off in the open air, the operator will not see 
it again. This experiment may be varied, by putting small 
grains of shot into the car, in order to ascertain (zs well as 
the circumstances will permit,) the difference between the 
weight of hydrogen gas and the same bulk of atmospheric air. 
It is wifly this gas that balloons, on a large scale, are filled. 


DCCLXXXI. | 
INFLATION OF BALLOONS ON A LARGE SCALE. 


Iron, Zine, Sulphuric Acid, and Water, are the ingredients 
generally used for the production of Hydrogen Gas, to in- 
flate Balloons. 

‘The Sulphuric Acid must be diluted with 5 or 6 parts of 
Water. Tron may be expected to yield in the common way 
1700 times its own bulk of gas ;—or 1 cubic foot of inflam- 
‘mabie air may be produced by 43 ounces of Iron, the like 
weight of Sulphuric Acid, and 223 ounces of Water. Six ounces 
of Zinc, an equal weight of Sulphuric Acid, and 30 ounces ot 
Water are necessary for producing the‘same quantity of gas. 
{t is more proper to use the turnings or chippings of great 
-picces of iron, as of cannon, &c., than the filings of that 
metal, because the heat attending the effervescence will be 
diminished; and the diluted acid will pass more readily 
through the interstices of the turnings when they are: heaped 
together, than through the'filings, which stick closer:'te ane 
-another,, Qo * aad - Pa: 
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, The weight of the inflammable air, obtained, by means 
of. Sulphuric Acid, is, in the common way of procuring it, 
one seventh of the weight of common air. 

The annexed cut represents a Balloon filled from geveral 
vésscls at one time. 

A, A. are the invert- 
od tubs which serve 
as Gasometers. 3B, B. 
are larger vessels con- 
taining water, through 
Which the Hydrogen 
Gas passes to enter the 
Gasometer. This water 
preserves the appar- 
atus air-tight, and pu- 
rifies the Gas. (. is 
the base of the Balloon. 
D, F. represent net- 
werk thrown over the 
Baltoon, to which the 
ear K, is fastened by a \/ 
means of cords. EF, hk. gh attul 


ety 
‘oe 


uF 
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oy 


are the tubes wlich ¢5% 
convey the Gas from Wade 
Gsasometers into the Nate 
Balloon. : 

When a Balloon is to be filled, nothing more is necessary 
than to pour the diluted acid ovcr the iron turnings in earthen 
vessels, each having one passage for the Gas to the Balloon, 
and another for receiving the ingredients. When only a 
little Hydrogen is cvolved, the ingredients may be stirred 
with au iron rod. ‘The ingredients may be passed into the 
vessely through glass funnels, and the passages should be 
corked whilst the Gas is forming; which may be con- 
veyed by tin tubes to the Balloon. 


Observations. The art of flying, or of imitating the feathered tribe, 
has long been the object of earnest desire amongst men. Cars, artificial 
birds, wings, and other pieces of mechanism for flying, generally ab- 
surd, and always insufficient, have frequently been exhibited to the 
undistinguishing eye of the vulgar; but the strictest enquiry into the 
accounts of authentic age finds no mention of any success having 
ever affehded attempts of this ure previous to the year 1782. 
The discoveries made on the nature and properties of the aerial flulds, 
by the industry of Black, Priestley, Cavendich, “and others, suggested, 
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soine tine hefore the ahovédmentioned year, the practicability of form- 
ing ‘machines sufficient to elevate considerable weights into the regions 
of the atmOsphere. Mr. Cavendish was the first who ascesztained the 

‘ifg. gravity of hydrogen’ gas (then called inflammable air), and who 
‘it to be much lighter than common air. His experiments on this 
subject are published in the Philosophical Transactions for the year 
1766. In consequence of the discovery, it was natural to conclude, 
that if a large bladder, or other envelope, was filled with hydrogen gas, 
and that if the weight of the envelope added to that of the contained 
gas, was less than the weight of an equal bulk of common air; the ap- 
paratus would mount up into the atmosphere for the same reason, and 
in the same mauner, a8 cork would rise from the bottom towards the 
surface of the sea. 

’ Dr. Black, of Edinburgh, thought of filling the allantois of a calf with 
hydrogen gas, for the purpose of shewing at his lectures that such a 
body would ascend in the atmosphere ; but he never put the project to 
the test of actual experience. - 

Early in the year 1782, M, Cavallo made the first attempt to elevate 
a bay full of hydrogen gas into the surrounding air; and an acconnt of 
his experiments was read at a meeting of the Royal Society, on the 20th 
of June, 1782. He tried bladders, the thinnest and largest that could 
be procuréd, Some of them were cleaned with great care, removing 
from them all the superfluous membrancs that could possibly be scraped 
off, but notwithstanding all these precautions, he found the largest and 
lightest bladders to be somewhat too heavy for the purpose. Some 
swinaning-bladders of tishes were also found too heavy for the experi- 
cat; nor could be even succeed in making durable light balls by blow- 
lng hydrogen yas into a thick solutivu of gums, thick varnishes, and vil 
paiit. In short, soap-balls, inflated with hydrogen gas, were the only 
things of this sort which could be elevated in the air. These, per- 
haps, were the first air-balloons that were ever constructed. 

Not long after this, success attended an experiment of a similar na- 
ture “made st Avignon, by Stephen Montgolfier: but the bag was not 
filled with hydrogen gas. It was filled with air rarefied by heat, which, 
of course, was lighter than an equal bulk of common air of the usual 
teniperature. 

It is said that the two brothers, Stephen and John Montgolfier, begau 
to think on the experiment of the aerostatic machine, as early as the 
middle, or latter end, of the year 1782. The natural ascension of smoke, 
aud of the clouds in the atmosphere, suggested the first idea; and to 
imitate those bodies, or to enciose a cloud in a bag, so that the latter 
might be elevated by the buoyancy of the former, was the first project 
of those celebrated gentlemen. ; 

Stephen Montgolfier, the eldest, made the first aerostatic experiment 
at Avignon, towards the middle of November, 1782. The machine 
consisted of a bag of fine silk, in the shape of a parallelopipedon, open 
on one side, the capacity of which was equal to about 40 cubic feet. 
Burning paper, applied to its apérture, served to rarefy the air, or to 
furm the cloud; and, when sufficiently expanded, the machine ascended 
rapidly to .the cieling of the room. Thus, the original discovery was 
mude, which was afterwards confirmed, improved, and diversified,’ by: 
several persons, in different parts: world. | eo ee 

As soon'as the news of M. Montgolfier’s successful experiment reached 
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Paris, the scientific persous of that capital, gustly concluding that a sie 
wilar experiment might.be made, by cea bag with hygeogen gas, 
immediately attempted to verify the suppgsition. A subscriptiqn for. 
defraying the expenors that might at ithe sgecomplishment.af the 
ptoject, was inunediately opened; persons of allranks ran with eager- 
iea8 to sign their names, and the uecessary sum. was speedily. r&iged. . 
Messieurs. Roberts were appointed to construct the machine, and Mr. 
Charles, professor ef expermmental philosophy, was appointed to super- 
utend aed hie a wie se = 

The obstacles which op accomplishment of this first attempt 
were many ; but the two principal aimtcultiet were to produce a fara 
quautity of hydrogen gas, and to find a substance eufficiently light to- 
wnake the bag of, and at the same time impermeable to the gas. At last 
they constructed a globular bag of a sort of silk stuff, called lutestring; 
which, in order'to render it impervious to the gas, was covered with a 
certain varnish, said to consist of dissolved elastic gum. The diameter 
of this bag, which, from its ball-like shape, was called a balloon,. was 
about 13 feet English. It had only one aperture, like the neck of a 
bladder, to which a stop-cock was adapted. The weight of the balloon, 
when empty, together with the stop-cock, was twenty-five pounds. 

The attempts to fill this bag commenced on the 23d of August, 1783 ; 
but the operators met with so many difficulties and disappoiatments, 
trom inadvertencies, want of materials, want of precaution, &c. that the 
actual ascent of the balloon, did not take place before the 26th of the 
same month. On the by volar: fd that day, the inflated balloon, having 
a small cord fastened to {ts neck, was permitted to rise only to the height 
of about 100 feet; but at five o'clock in the afternoon of the 27th, it 
was disengaged from its fastenings, in the Champ de Mars, and rose 
suajestioally in the atmosphere, before the eyes of a great many thou- 
rand spectators, and amidst a copious shower of rain. In about two 
minutes time, it arose to the height of about 3123 feet. After remaining 
in the atmosphere only three-quarters of an hour, this balloon fell in a 
field near Gonesse, a village about fifteen miles from Paris. © Its fal] was 
attributed to a rupture that was found in it, and it was reasonably ima- 
gined, that the expansion of the hydrogen gas, when the balloon had 
reached a much less dense part of the atmosphere, had burst it. When 
this balloon went up, it was found upon trial to be thirty-five pounds 
lighter than an equal bulk of common air. 

‘Thwa, in the years 1762 and 1783, it was ascertained that full 
of hydrogen.gas, or of rarefied common air, either of which is lighter 
than common air in its usual state, would ascend into the atmioephere, 
and that they might take up considerable weights. 

Soon after the success of their first attempt, the yr deeniie repeated 
aly sibel in the open air, and with bags of different sizes ; but 
their Great grand and public exhibition in the presence of a numerous 
assembly, was made on the Sth of June, 1788, with an aerostatic mas 
ohine-ar bag thet measured shirts Gas fort in diameter. The machine; 
inflated by the rarefied air, ascended to a considerable height, and then 
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The younger Montgolfier, arriving at Paris not long after the 
ahcite-nventioned public exhibition, was invited by the ‘ceadaniy of : 
Sciences to at ghis sin r aerostatic experiment; in conse- 

vience of which invitation, i a to construct an serostatic ma- 
ching'of about seventy-two feet in height, at the expenee of the aca- 
demy. But while this operation was going on, and as.a.successful ex- 
periment with an inflammable air-balloon already béen performed 
on the 27th of Atigust, the project of making balloons became general; 
and those who wished to make the experiment, on the smallest scale, soon 
calculated the necessary particulars, and found that the performance of 
the experiment was far from being either difficult or expensive. 
baron dé Beaumanoir, at Paris, was induced to try gpld-beater’s skin, 
and soon made a balloon, by gluing several pieces of that skin together. 
This balloun was no more than nineteen inches in diameter; it was of. 
course easily filled with hydrogen gas; and on the 11th of September, 
1783, if mounted with rapidity into the atmosphere. 

M. Montgolfier, having cornpleted his large balloon, agreeably to the 
desire of the academy, made a private experiment with it on the 11th of 
September, which succeeded. On the following day, another experiment 
was made with the same, before the commissaries of the academy, and 
a vast number of other spectators; but this experiment, in consequence 
of a violent shower of rain, was attended with partial success ; aud the 
aerostat was considerably damaged. 

A similar machine was speedily constructed by the same M. Mont- 
golfier, by whom the experiment was performed at Versailles, on the 
19th of September, before the royal family of France, and an innumer= 
able con of spectators. The preparations tor filling the machine 
with rarefied air, consisted of an ample scaffold, raised some feet above 
the ground ; in the middle of which thete was a well or chimney, about 
sixteen feet in diameter ; and in the Jower part of which, near the ground, 
the fire was*made. The aperture of the balloon was put round the 
chimney or well, and the rest of it was laid down over the well and the 
surrounding scaffold. As soon as the fire was lirhted, the machine be- 

an to swell, acquired a convex form, stretched itself on every side; and 
in eleven minutes time, the cords being cut, the machine ascended, to~ 
gether with a wicker basket or cage, which was fastened to it by means 
of a rope; and in which a sheep, a cock, and a duck, had been placed. 
These were the first animals that ever ascended with an aerostatic ma~- 
chine. The apparatus rose to the height of about 1440 feet, and re- 
mained in the atmosphere during eight minntes; then fell at the dis- 
aie of about 10,200 feet from Versailles, with the animals safe in the 

sket. | | 

After the success of this experiment with the animals, &c. and when 
ten months had scarcely elapsed, since M. Montgolfier made his first 
experiment of this sort, M. Pilatre reipaneanill ienabre offered himself to 
be the first adventurer in the newly invented machine. His offer was 
accepted, his courage remained undaunted, and on the 15th of October, 
1783, he actually ascended into the atmoephere, to the astonishment of 
& gaging witltitude. The balloon with which he ascended was of ‘ax 

hase, its b ight being about, seventy-four, and’its horisaptal dia- 
meter forty-cicht feet. The aper re, or lower part of the acing; 
a wicker gallery about three feet broad, with a ballystrade both: with 
aud without, t three feet high. The inner diameter of thie'gi 
and of the neck of the machine which passed through it, was 
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was supported by means of chains, which came.dowy: the sides af 
the, ine, Ae ths construction, .when [the magbite was-up in th 





girs with a fire lighted in the grate, it was easyfar a person who stood | 
ae gall rand hed fuel with him, to keep up the fire in the open ing 
ef. the machine, by throwing the fuel on the grate through port. . 

les made in the neck of the balloon ; by which .means, it ‘might 
be kept up as long as the — in its gallery thought proper, or til] he 
had uo fuel to supply the fire with. . 

The first aerial voyage, with an inflammable air balloon, was per- 
formed ou. the Ist of December, 1753. Mr. Charles, and Mr. Robert, 
were the first advggturers. The balloon was globular, its diameter be- 
ing twenty-seven and a-half feet. A net went over the upper hemi- 
i and was fastened to a hoop, which went round the middle of 

balloon.—From this hoop ropes proceeded, and were fastened to a 
boat, which swung a few feet below the balloon. In order to prevent 
the bursting of the machine by the expansion of the gas in an elevated 
region, a valve was made in the upper part of it, which, by pulling a 
string, would open and let out part of the gas. There was likewise a 
long silken pipe, abr which the balloon was filled. 

The apperens for filling it, consisted of several wooden casks placed 
round a large tub full of water, every one of which had a long tin tube, 
which ‘terminated under a vessel or funnel, that was inverted into the 
water of the tub. A tube then proceeded from this funnel, and com- 
municated with the balloon, which stood just over it. Iron filings and 
diluted sulphuric acid, were put into the casks; and the gas, which was 
extricated from those materials, passed through the tin tubes, then 
through the water of the tub, and, lastly, through the tube of the fun- 
nel into the balloon. See the Cut. | 
"When Messieurs Charles and Robert — themselves in the boat, 
they had with them proper philosophical instruments, provisions, clo- 
thing, and some bays full of sand, by way of ballast. With these pre- 
purations, they ascended at three-quarters after one o'clock. At the 
time they went up, the thermometer, (Fahrenheit’s scale,) stood at 52 

, the mercury in the barometer stood at 27 inches, from which 
they deduced their altitude to be nearly 600 yards. During the rest of 
their voyage, the mercury in the barometer moved gencrally between 
#7 inches, and 27,65; rising and falling according as part of the ballast 
was thrown out, or some gas escaped-from the balloon. The thermo- 
meter stood generally between 53° and 57. 

Soon after their ascent they remained stationary for a short time ; 
they then went horizontally, in the direction of N. N. W. They cros- 
sed the Seine, and passed over several towns and villages, to the great 
astonishment of the inhabitants, who did not expect to see such a spece — 
tacle, and who had perhaps never heard of 5 ringebes soxt of experie 
ment. This charming aerial voyage lasted one hour and threé quar- 
ters. At last descended in a : near Nesle, a small town, a 
27 miles distant Paris; so that they had gone at the rate of about 
15 miles per hour, without feeling the least inconventence; and the 
balloon gnderwegg no other alteration than what was occasioned by 

! Contraction of the'fas, according to the vicissitudes 
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thronghout Europe, and similar ones, both in the diminutive and if 

large way, were soon undertaken in different countries. The first 
expétiment of this kind, exhibited in London, was on the 23th of No- 
verter, 1783, when an inflammable air balloon, 10 feet in diameter, 
was sent up by. Count Zambeccari, an Italian gentleman. The first 
aerial voyage undertaken in England, with an inflammable air balloon 
of 33 feet in diameter, made of oil silk, was performed by M.Lunardi, 
anoiher Italian, on the 15th of September, 1784. 

‘rhe abbe Bertholon seems to have been. the first person who made 
use of small balloons for exploring the electricity of the atmosphere, 
which must be a very useful method, particularly in calm weather, 
when electrical kites cannot be raised. He raisefl several air balloons, 
to which long and slender wires were attached, the lower extremity of 
the wire being fastened to a glass stick or other insulated stand, whereby 
he obtained, from such wires, electricity enough to shew its kind, and 
even sparks. 

On the 18th of January, 1784, an aerostatic machine, of about $7 
feet in height, and 20 in diameter, was launched from the Castle De 
Bisancon, near Romano, in Dauphiny. It arose with surprising velocity, 
and as the wind was north, it went southward: but when the machine 
had ascended to the height of above 6000 feet. In less than ten minutes, 
it fell at the distance of nearly four miles. 

This experiment, and indeed the similar success of many others, 
shews that there frequently are, in the atmosphere, currents of air in dif- 
ferent, and sometimes quite Ppposite, directions ; this, however, is far 
from being always the case. If different currents could always be met 
with at different heights above the surface of the earth, the method of 
guiding baljoons would be extremely easy; for the aerial traveller 
would have nothing more to do than to place himself in the favour- 
able current, which he might do by throwing out either some ballast or 
some inflammable gas, according as he wished to go higher or lower. 

The largest aerostatic machine ever made, snd filled with rarefied 
air, was launched at Lyons on the 19th of January, 1784, with not 
less than seven persons in its gallery, ae whom were Joseph 
Montgolfier and Pilatre de Rozier. The height of this machine was 
about 113 feet, and its horizontal diameter about 104. Its weight, 
when it ascended, including passengers, gallery, &c. was aboyt 1600 

unds. 

This machine, having suffered considerably, in consequence of previ- 
ous trials, was by no means iu a perfect state when it ascended ; nevere 
theless, when the action of the fire had inflated it, the seven perséns, 
who in spite of every remonstrance, had placed themselves in the gue 
lery, refusing to relinquish their places, the machine was released 
the ropes, which confined it, and ascended majestically into the atmoe- 
pre At a certain height, the wind turned it towards the west; but 
t afterwards proceeded east-south-east, ascending at the same time, 
until it was at least 1000 yards high. ee 

The effect which was produced on the spectators by this Bpeetac: 
described as the most extraordinary that was. ever Gbdtasion@ My~ 
production of human invention.:'“It was a mixture of the stratijust.ng- 
ture bios joie Dib gaikectre of joy, shrieks ols fear, penanys of 
applause, the sound of. martial instruments, andthe disdharge'of-sher- 
tars, produced an effect more easily imagined than described. Soine of 
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the spectators-fll on. their knees, and others-elevated ‘tleir suppliant 
hands to the heavens ; some women fainted, and pany weft ; ie the 
confident travellers, : without es the least appearance of fear, were. 
continually waving their hats out of the gallery. | a 
|. At about fieen minutes after the ascent, the wind shifted aggih’ 
it was so feeble that the machine stood almost stationary for about fo 
minutes. Unfortunétely,:about this time, a rent was. made in the ma- 
chine, which occasioned its descent; and when it came within G00 feet 
of the ground, its velocity was considerably accelerated. It is suid that 
no less than 60,000 persons: besides the Murechaueee, ran to the spot, 
with the greatesteapprehension for the lives of the adventurous aerial 
travellers. They were immediately helped out of the gallery, and 
luckily no peraon had received any hurt. The machine was torn in se- 
veral places, besides a vertical rent of upwards of 60 fect in. length, 
which clearly shews how little danger is to be apprehended from the 
use of those machines, especially when they are properly constructed 
and judiciously managed. 

On the 5tb ef April, 1784, Mersieurs de Morveau, and Bertrand, at 
Dijon, ascended with an inflammable air-balioon, which, according to 
thelr barometrical observations, seems to have reached the extraordi- 
nary height of 13,000 feet, when the cold was so great that the ther- 
mometer stood ut 25°. . 

On the 15th of July, the duke de Chartres, the two brothers Roberts, 
and another person, ascended with an inflammable air-balluon, from 
the park of St. Oleud, at 52 minutcs past seven in the morning. ‘This 
bailoon was of an oblong form, its dimensions being 45 fect by 31. 
It ascetded with its greatest cxteusion nearly borizontal; and after 
remaining in the atmosphere about 44 minutes, it descended at a small 
distance fom its place of ascension, But- ‘the incidents that occurres 
during this aertal excursion deserve particular notice, as vothiiny like it 
had t before; to any other aerial travellers. This machine 

ined an inferlor email balloon, filled with common air; by which 
means it was bia eg that they might regulate the ascent and the de 
scent of the me » Without auy leas of the hydrugen gas, or of 
ballast. “The boat was furnished with a helm and oars, that were iu- 
tended to guidé the machine, but which were in this, as well as in 
every-other similar attempt, found to be quite useless, 

On the level of the sea, the mereury in the barometer stood at 30,25 
inches, and et the place of eecersion it stood at 30,12. Three minutes 
after iis ascension, the balloon was oat in the clouds, sud the aesiul 
Wbyagers lost of the earth, being involved in a dense vapour. 
Here an anusual agitation of the air, sormewhat like a whirlwind, in 2 
moment ttirned the machine three times frum the right to the left. 
‘The violent shocks which the adventurerers suffered, prevented their 
using arty of the means peepared for the direction of the machine ; and 
ey even tore away the slik ctulf-af:which the helm was made. Never, 

d they. a situation presented itecl{ to any eye, than 

Which théy wete involved. An unbounded ocean of shapeless 
mach, mnt sooraed 4p she aarih, 


wHicl Was atill foe ‘of the ball ng. greater 
every moment. iy aa petheg hepseepr an oo ere interior balloon, 
© apertute of the tube that wet down tothe boat, aud stopped that 


mae) : 
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OmMtviunication. At this:time, the thermometer was.a little-above. 44°, 
A gust of wind frotn below drove thé balloon upwards,:ts the sgtremity 
of the vay.our, where the appearane#of the sun sheated:.them:the ex- 
istepioe of nature ; but now, both the heat of the sunj.end-the. Wii 
of the atmosphere, occasioned such a dilatation-of the gas that 
the bursting ofthe balloon was apprehended:;:to avoid which, they.in- 

troduced a stidthrough the tube, and endesvoured to remove the inner 
hallocn, whieh‘stopped the aperture within the external balloon ; but 
the dilatation of the gas pressed the inner balloon so forcibly. against 
that aperture, as to render attempt ineffectual. During this time, 
they continually ascended, until the mercury in the barometer stood not. 
higher than 24,36 inches ; which shewed their height above the surface 
of the earth to bé about 5100 feet. Under these dreadful. circumstances, 
they thonglit it necessary to make a hole in the balloon, in order to 
give exit to the gas ; and accordingly the Duke, himself, with one of the 
spears of the banners, made two hules in the balloon, which opened a 
rent of about seven or eight feet. In consequence of this, they then 
descended rapidly, seeing, at first, no object citber on earth or in. the 
heavens ; but ina moment after, they discovered the fields, and that 
peri were descending straight into a lake, wherein they would inevi- 
tably have fallen, had they not quickly thrown over about 60 pounds 
weight of ballast, which occasioned their coming down at about 30 feet 
beyond the edge of the lake. Notwithstanding this rapid descent, none 
of the four adventurers received any hurt; and it is remarkable, that 
out of six glass bottles, full of eee, which were simply laid down iu 
the baat, one only was found broken. oe | 2 

I: the course of the summer, 1784, two persons, viz. one in Spain, 
and another near Philadelphia, in Aincrica, were very near losing their 
lives, by going up with rarefied air machines. The former, on the 5th 
of June, was scorched by the machine taking fire, and was hurt by the 
subsequent fall, so that hie life was long despaired of. The latter, hav- 
ing ascended a few feet, was wafted by the wind against the wall of a 
house, and some part of the machinery was entangled under the eaves, 
from which he could not extricate it. At last, the great ascensional 
power of the machine broke the ropes and chains, and the man fell from 
the height of about 20 feet. The machine presently took fire, and was 
consumed. 2 

The most remarkable aerial voyage that was ever made with an ac- 
rostatic machiue, was the.crossing of the English channel in an inflam- | 
mable air balloon of 97 fegg diameter. One of the adventurers in this dan- 
gcrous voy was M. Blanchard, an intrepid Frenchman, who had 
already made five serial voyages with the very same balloon, both in 
France and in England. : ; 

Ou Friday the 7th of January 1785, being a fine clear morning, after 
a sharp frosty night, and the wind being about N. N.:'W. though hard 
perceptible, M. Blanchard accompanied by Dr. Jeffries, an Ameri 
can gentleman, departed from Dover eastle, directing their course {or 
the French epast. Previous to departure, the balloon, withthe: boat 
containing the two travellers, sqgera, waries, j 
pendiculag ollff befuré the castle. At one o'dipck theinthepid Blagghar 
dysired the beat, dc. to be pustied off} but the. weight helng 109: guys 
‘for tle power of the balloon, they were obliged to thapw.out & cqiiaguer- 
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‘Wble‘ quantity of ballast ;“in consequence of which they at Isst: rose 
euntiy and majestically, though aking vety little way, with only three 
‘hags of ballast, of ‘ten pounds weight each. At a quarter after. one 
o'clock, the barometer, which on the cliff stood at 29,7, was faligh to 
27,3; and the weather proved fine and warm. Dr. Jeffries deacifhes 
with rapture the prospect which at this time was ‘before their eyes. 

The country to the back of Doyer, interspersed with towns and villa- 
ges, of which they could count thirty-seven, made a beautiful appear- 
ance. On the other side, the breakers'on the Goodwin Sands appeared 
formidable. Opon the whole, they enjoyed a view, perhaps, more ex- 
tended and diversified than was ever beheld by mortal cye. The balloon 
was much distended, and at 50 minutes past one o'clock was desceniling, 
in consequence of which they were = to throw out one bag and a 
half of sand. They were at this time about one-third of the way from 
Dover, and had lost distinct sight of the castle. Not long after, finding 
that the balloon was descending very fast, all the remaining ballast was 
thrown over, also a parcel of books, in consequence of which the balloon 
rose again. They were now at about half-way. At a quarter pest 
two o'clock the rising of the mercury, in the barometer, shewed that they 
were descending; in consequence of which the remaining bouks were 
thrown into the sea. At 25 miuutes after two, they were at about 3- 
fourths of the way, and an enchanting view of the Frene . coas. appeared 
before their eyes ; but the lower part of the balloon wascollapsed, owing 
to the loss or condensation of the gas, and the machine was descendimg, 
which obliged them to throw over their provisions, the oars or 
wings of the boat, and other articles. “ We threw away,’ said Dr. 
Jeffries, “our only bottle, which in its descent cast out a steam like 
smoke, with a rushing noise, and when it struck the water, we heard 
and felt the shock very perceptibly on our car and balloon.” But the 
balloon still approaching the sea, they n to strip aud cast away their 
clothes They even intended to fasten themselves to the cords and cut 
the boat away, as their last resource ; but at this critical poiut, they had 
the satisfaction to observe that they were rising ; their distance froin the 
French shore, which they were approaching very fast, was about four 
miles. Fear was now vanishing apace; the French land shewed itaelf 
every instant more beautiful, more distinct, and more extended; Calais, 
and above 20 other towns and villages, were clearly distinguished, Ex- 
actly at three o'clock they passed over the high grounds about midway bc- 
tween Cape Blanc and Calais; and it is remarkable that the balloon at 
this time rose very fast, and made a maguifigent arch ; probably owing 
to the heat of the land, which rarified.in some measure the bydrogen 
yas. At last descended as low as the tops of the trees, in the forest 
of Guinnes, and opening the valve for the escape of the pas, they seon 
after descended safe to the ground, after having accomplished an enter- 
prise which will probably be recorded to the remotest pusterity, 

The following is the melancholy secount of an experiment which was 
attended by the death of two aerial adventurers, one of whom waa M 






de Resigx, the fest person that ever ascended with an seroutatic machine. 

CeUbre GERozier, desirous of giversifying and ee new 
method of travelling through the air, formed qpilan of combiuing the 
twe-species of afrostatic machives, pm whidll he expected to render 


their Joint buoyancy more lasting 


was to place an inflainmabie air balloou Cp, aid Hie plan 


aug to affix to it, by 
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_ ‘Hike reader may easily fotin to himeeif an iddh of this parachute, try 
imagining 2 large umbrelia-of canvas of about 30 teet in diameter, bit 
‘destitute of the ribs and handle. Several ropes of about 30 feet in 
length, which proceeded from the edge of the parachute, terminated in.a 
‘common joining from which shorter ropes proceeded, to the extremities 
Of which a circular basket was fastened ; and in the basket M. Garnerin 
placed himself. Now, the single rope, which has been said above to pro- 
ceed from the balioon, passed through a hole in the centre of the para- 
chute, also through certain tin tubes, which were placed, one after the 
other, in the place of the handle, or stick, of an umbre!ia, and was lastly 
fastened to the basket ; so that when the balloon was in the air, by out- 
ting the end of this rope next to the basket, the parachute, with the 
basket, would be separated from the balloon ; and, in falling downwards, 
would be naturally opened by the resistance of the air. The use of the 
tin tube was ‘to let the rope slip off, with greater certainty, and to pree 
vent its being entangled with any of the other ropes; also to keep the 
parachute at a distance from the basket. 

The balloon began to be filled at about two o'clock, There were 36 
casks filled with iron filings and diluted sulphuric acid, for the produc- 
tion of the hydrogen gas. These communicated with three other casks, 
or ral receivers, to each of which was fixed a tube that emptied 
itself into the main tube attached to the balloon. 

At six, the balloon being quite full of gas, and the parachute, &e. 
being attached to it, Mr. Garnerin placed himself in the basket, and 
ascended majestically amidst the acclamations of innumerable spectators. 
The weather waghe clearest aud pleasantest imaginable ; the wind was 
gentle and about west by south ; in consequence of which M. Garnerin 
went in the direction of about east by north. In about eight minutes 
time, the balloon and parachute had ascended to an immense height, 
and M. Garneriu, in the basket, could scarcely be perceived. While 
every spectator was, contemplating the grand sight before them, M. 
Garnerin cut the rope, and in an instant he was separated from the bal- 
loon, trusting his safety to the parachute. 

At first, ere. Sefore the parachute opened, he fell with great velocity ; 
bitt as soon as the parachute was expanded, which took place a few mo- 
ments after, the descent became very ventle and gradual. In this descent 
a remar Titeemstance was observed, namely, that the parachute 
with the appefidaye of cords and basket, soon began to vibrate like the 
vendultim of a cleck, and the vibrations were so great, that, more than 
coce, the parachute and the basket with M. Garnerin, seemed to be on 
the same level, or quite horizontal ; which appeared extremely dangerous: 
however, the extent of the vibrations diminished as he came pretty near 
the ground. oy coming to the earth, M. Garnerin experienced some 


retty shocks, when he came out of the basket, he was much 
Siscomnpeand. tit: de0h recovered his spirits, and veimained without 
any material but. 7 os 
As eopn as the parachute was sr balloon, the latter 
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ancerided twice on that day, to observe, from an elevation of four huu- 
dred and forty yards, the position and manteurres: of the enemy. On 
each occasion he remained four hours in the air, and, by means of pre. 
concerted signals with flags, carried on a correspondence with Generat 
Jourdan, the commander of the French army, which, ‘iy consequence, 
was victorious, te ee | 

His intended ascent had been made known to the enemy, who, at the 
moment when the balloon began to take its flight, opened the fite of a 
battery against the aeronauts. The first volley was directed ton low : 
one hall, nevertheless, passed between the balloon and the car, and so 
near to the former, that Coutel imagined it had struck it. When the. 
subsequent discharges were made, the balloon had already reached such 
a degree of altitude, as to be beyond the reach of cannon shot, and the 
aeronauts saw the balls flying beneath the car. Arrived at their in- 
tended height, the observers, remote from danger, and undisturbed, 
viewed all the evolutions of the enemy, and, from the peaceful regiene - 
of the air, commanded a distinct and comprehensive prospect of two | 
formidable armies engaged in the work of death! 

Balloons are useful in ascertaining the direction and nature of winds, 
rains, thunder-storms, hail, snow, and all kinds of meteors; also the 
temperature and rarity of the air at various elevations. They also would 
be useful for tracing out correctly, on maps, the real figure of islands, 
seas, coasts, mountains, and even continents. For the relief of seamen, 
when a ship is in danger, a balloon of a large size would be an invala- 
able acquisition. Balloons might also be used in the conveyance of men, 
goods, and letters, from one place to another. 

From the knowledge of the simple fact that hydrogen gas is lighter 
than atmospheric air, what may not man achieve! ! 


DCCLXXXIJ. 
Construction oF BaLLoons. 


The shape of the balloon is one of the first objects of con- 
sideration. Asa sphere admits the greatest capacity under. 
the least surface, the spherical figure, or that which ap- 
proaches nearest to it, has been generally preferred. How. 
ever, since bodies of this form oppose a great surface to the 
air, and, consequently, a greater obstruction to the action of 
the oar or wings, than those of some other form, it has been 

roposed to construct balloons of a conical or oblong figure, 

and to make them proceed, with ther narrow end forward 
Some have suggested the shape of a fish; others, that of a. 
bird; but either the globular, or the epgrlike shape, i, atl: 
things considered, certainly the best which can be adopted. _ 
the » or cover, of an inflammable.air balloon, ; x ent 
mage of the silk stuff called lustring, varnished over. : 
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: witht paber; ‘ind varnished: Smail- bal. ns are ‘made eather: 
of yartiished paper, or spl of papér tinvarnished, or of. 
gold-beater’s skin, and such like light substances. The best 
way €0 maké up the whole coating of the balloon, is by dife. 
ferent pieces, or‘slips, jomed Jengthways from end to end, 
like the pi composing the surface of a geographical 
lobe, #hd contained between one meridian and another; or 
Fike the slices into which @ melon is usually cut, and sup- 
to be spread out flat. | 

After providing the ee quantity of the stuff, and 
each piece having been properly prepared with drying oil, 
let the corresponding ¢ ges be sewed together in such & 
mamner as to leave about half, or three-quarters, of an inch 
of one piece, beyond the edge of the other ; in order that this 
may, in a subsequent row of stitches, be turned over the 
latter, and both again sewed down together: by so doing, 
a considerable degree of strength is given to the whole bag 
at the seams, and the hazard of the gas escaping, is doubly 
prevented. © Having gone in this manner through all the 
veams, the following method of M. Blanchard is admirably 
calculated to render them yet more perfectly air tight. ‘The 
eeam being doubly stitched, as above, lay beneath it a piece 
of brown paper, and also another piece over it on the out- 
side ; upon sy latter, pass several times a common fire-iron, 
heated just sufficiently to soften the drying oil in the seam; 
this done, every thterstice will be now closed, and the seams 
rendered completely air tight. The neck of the balloon 
being jeft a foot in diametcr, and three in length, and all 
the seams finished, the bag will be ready to receive the var- 
nish, a single coating of which on the outside is found pre- 
ferable to the former method of giving an internal as well 
asan external coat... 

The car, or boat, is best made of wicker-work, covered with 
leather, and painted ; and the proper method of suspending 
it, by i ing from the net which goes over the 
balloon. The net should be formed to the shape of the bal- 
loon, and fall down to the middle of it, with various cords 
proceeding from it to the circumference of a circle about 
two feet below the balloon ; and from that circle other ropes 
_ thould'.ge-to the edge of the boat, This circle may be 
voade Of wor of several.pieces of slender cane hound 
together. The-.meshes of the net may be small at top, 

| part-of the balloon, the. inflammable air exerts 
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the greatest force ; re increase in site as they-reeede from 
the top. apts, Aa a oe ee 
_If'a parachute ie required, 4 should be comstrycted so, as, 
when distended, to form but a small segnvent. of a sphere, 
and not a complete hemisphere; as the weight‘of this ma- 
chine is otherwise considerably increased, without gaining 
much in the opposing surface. The parachute of Me Gar-. 
nerin is pariedlarly defective in the too great extension of its 
diameter ; viz. by an unnecessary addition to its weight of 
a lining of paper, both withinside, and. without; and in the 
too near approximation of the basket to the body. of the para- 
chute; but eepecn in the want of a perpendicular cord 
‘passing from the car to the centre of the concave of the um- 
la; by the absence of which, the velocity of the descent 
is certain to be very rapid before the machine becomes at 
all distended. ‘Whereas, if a cord were thus disposed, the 
centre of the parachute would be the portion first drawn 
downwards by the appended weight, and the machine would 
be almost immediately at its full extension. Having found, 
by experiment, the diamnster: required for insuring safety, 
the further the basket, or car, is fon the umbrella, the less 
fear shall we have of an inversion of the whole from violent 
oscillations; yet, the longer the space between the car and 
the head of the machme, the longer will be the space run 
through, in each vibration, when once begun; still, by so much 
the more, will they be steadier. ‘Ihis ought to be attended 
to, as, when by the violence of the oscillations, the car be- 
came (in Garnerin’s experiment) on a line with the bornzontal 
axis of the machine ; the gravitating power of the weight in 
the car, on the umbrella, being at that crisis reduced to no- 
thing, the slightest cause might have carried the body of the 
machine in a Jateral direction, reversing the concavity of the 
umbrella; and M.Garnerin, might, perhaps, have fallen 
upon the (now) convex, yet internal portion of the bag: conse- 
quently the whole would have descended confusedly together. 


DCCLXXXIII._ - | : 
CoMPosiTION FOR VARNISHINGMLLLOONS, | 
The compositions for varnishing balloons have been va- 
viously modified; but, upon the whole, the most-agproved | 
appears to be the bird-lime varnish of M. Faujas Ser-fex 
prepared after M.Cavalio’s method, as follows: “Jacander 


to. vender fineced oil drying, boil it, with two ounces of iger 
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fat’ pound of birdime, and half a pint of the drying oil 
a0 an iros or. copper vessel, whose capacity should tie 
about a gallon, and let it boil very gently over a slow char- 
eoal fire, till the bird-lime ceases to crackle, which will be in 
about half, or three-quarters, of an hour: then pour upon it 
two pints and a half more’of the drying oil, and let it boil 
about an hour longer ; stirring it frequently with an iron or 
wooden spatula. As the varnish, whilst boiling, and espe- 
cially when nearly ready, swells very much, care should be 
taken to remove, in tfiose cases, the pot from the fire, and to 
replace it when the varnish subsides; otherwise it will bot 
over. Whilst the stuff is boiling, the opcrator should occa- 
sionally examine, whether it has boiled enough; which may 
be known by observing whether, (when rubbed between two 
knives, which are then to be separated from one another,) 
the varnish forms threads between them, as it must then be 
removed from the fire: when nearly cool, add about an equal 
quantity of oil of turpentine. In using the varnish, the stuff 
must be stretched, and the varnish applied lukewarm: in 
twenty-four hours it will be dry.” 










DCCLXXKXIV, 


od 


ANoTHER COMPOSITION. 


As the elastic resin, known by the name of Indian rubber, 
has been much extolled for a varnish, the following method 
of making it, ‘as practised by M. Blanchard, may not prove 
unacceptable.—Dissolve elastic Gum, cut small, in five times 
its weight of rectified essential Oil of Turpentine, by keeping 
them some days together ; then boil one ounce of this solu- 
tion in eight ounces of drying jinseed oil for a few minutes; 
strain the eolution, and use it warm. 


DCCLAXXY. 


VARNISH. FOR BAREFIED Ain BaLLOons. 


With regard to the rarefied-air machines, M. Cavallo re- 
eommentis, first, to soak the cloth in a er of ——— 
mac apd common size, using one pound of each to every 
pple hvatee and when the cloth is quite dry, to paint 
it over ap the gmnide with some carthy colour, and str--~ 
cme dt.gluc, When this paint has’ dried perfectly, it 


* 8 SPECIFIC GRAVITY) és 


then be'proper to cover it with oily varaisb, which might 
dry before it couldpegetrate quite through the cloth, “ton. 
ple drying linseed oi] will answer the purpope as well as 
any, provided it be not very fluid. re | 


PCCLXXXVI. , 
INFLATION oF Battoons sy Gas, From Coats. 


For obtaining inflammable air from pit-coal, asphaltum, 
amber, &c. &c. M. Cavallo recommends the following appa- 
ratus :—Let a vessel be made of clay, or rather of iron, in 
the shape of a Florence flask, somewhat. larger, and whosa 
neck is longer and Jarger. Put the substance, to be used, 
into this vessel, so as to fill about four-fifths, or less, of its 
cavity. If the substance be of such a nature as to swell 
much by the action of the fire, lute a tube of brass, or first 
a brass and then a leaden tube, to the neck of the vessel ; 
and let the end of: the tube be so shaped, that, going imu 
the water, it may terminate under a sort of inverted vessel, 
to the Uppe aperture of which the balloon is adapted, 
Things thus prepared, if the part of the vessel is put into 
the fire, and made red-hot, the inflammable air, produced, 
will come out of the tube, and passing through the water 
will at last enter into the balloon. 


Observation. Previous to the operation, as a considerably quantity 
of common air remains in the inverted vessel, which it is more proper 
to expel ; the vessel should have a stop-cock, through which the common 
air may be sucked or pumped out, and the water will ascend as high as 
the stop-cock. 


DCCLXXXVII. 
HyprRoceNn Gas procureD BY Means or STEAM. 


To procure inflammable air by means of Steam, Dr. 
Priestley used a tube of red-hot brass, which he filled with 
the turnings of iron that were separated in the boring of 
eannon. By this means he obtained an inflammable air, the 

cific gravity of which is to that of common air as 1 to 18. 
In this method, not yct indeed reduced to, general practice, 
3 tube about three-quarters of an inch in diameter, and 
about three fect long, is filled with iron-turnings; they the 
neck of a retort, or close boiler, half-filled with water, is lut, 
to one of its ends, nnd the worm of a. refrigeratory is aflant 
to its other extremity. The middle part of the tube ig th 
surrounded with burning coals, so as to keep about ong fhe 
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id ‘léngth of it red-hot, and a fire: is avers made under the 
retort or boiler sufficient to make the water boil with vehem- 
ence. In this. process a considerable quantity of inflammable 
air comes owt of:the refrigeratory. It 1s said that Iron yields 
oné half more air by this method than by the action of Sul- - 
phuric Acid. - | 
| 7 DCCLXX XVIII. 
INFLATION or Rarerrep-Arr BALtooxs. 


With regard to the rarefied-air balloons, the method of 
filling them is by means of a scaffold, the breadth of which 
is at least two-thirds’ of the diameter of the machine, and 
elevated about six or eight feet from the ground. From the 
middle of it descends a well, rising about two or three feet 
above, and reaching to the ground, furnished with a door, 
through which the fire in the well is supplied with fuel. 
The well should be constructed of brick, and its diameter 
should be somewhat less than that of the machine. On each 
side of the scaffold are erected two masts, each of which is 
fixed by ropes, and has a pulley at the top. The machine 
is to be placed on the scaffold, with its neck round the aper- 
ture of the well. The rope passing over the pulleys of the 
two masts, serves to lift the balloon about fifteen feet above 
the scaffold; and it is kept steady, and held down, whilst 
filling, by ropes passing through loops or holes about its 
equator, These ropes may easily be disengaged from the 
machine, by slipping them through the luops when it is 
able to sustain itself. The proper combustibles, to be 
lighted in the well, are those which burn quick and clear, 
rather than such as produce much smoke ; because it is 
hot air, and not smoke, that is required. Small wood, 
and chapped straw, are very fit for this purpuse. As the 
current of hot air ascends, the machine will dilate, and lift 
itself above the scaffold and gallery which was covered by 
it, The passengers, fuel, instruments, &c. are then placed 
in the gallery. When the machine makes efforts to ascend, 
its aperture must be brought, by means of the ropes annexed 
toit, towards the side of the well, a little above the scaffold ; 
the firesplace is then suspended in it, the fire lighted in 
the grate, and the lateral rvpes being slipped off, the ma- 
chine is let go. ¥ | 

_ Observations. It has heen determined by accurate experiments, that, 
ghiy eme-third of the setuonishy ti can be expelled from these large ma- 
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chines ; and therefore the ascend er of the rarefied-air in them, 
can be estimated as only equal to half an ounce avoirdupoise for every 
cubic foot. | | 

The conduct of balloonsywhen constructed, -filled, end actually as- 
cended in the atmosphere, is an object of great.importance in the prac- 
tice of aérostation. The method generally used for elevating or lower- 
ing the balloons with rarefied air, has been the increase or diminution 
of the fire; and this is entirely at the command of the aeronaut, as long 
as he has any fuel in the gallery. The inflammable-air balloons have 
been generally raised or lowered by dirninishing their ballast, or by let- 
ting out some of the gas through the valve: but the alternate escape of 
the air in descending, and discharge of the ballast for ascending, will by 
degrees render the machine incapable of floating; for in the air it is 
impossible to supply the loss of ballast, and very difficult to supply that 
of inflammable air. These balloons will alsp rise or fall by means of 
the rarefaction or condensation of the inclosed air, occasioned by heat 
and cold, as has been already observed. Wings or oars are the onl 
means of this sort that have been used with any probable success ; a. 
as M. Cavallo observes, they seem to be capable of considerable im- | 
provement, though much is not to be expected from them, when the 
machine goes at a great rate. It is a matter of surprise, that the vari- 
ous hints for directing ballcons appear to lie dormant with their pro- 
jectors, who seem indisposed to make any attempts to carry their plans 
into execution: thus the inventions of professor Daniel, also of Martin, 
and the proposals for performing the same by means of eagles trained 
for the purpose ; or by a reversed parachute, to retard the direct pro- 

ess of the balloon, whereby less power will be necessary to impel it 
in a lateral direction ;—all these plans remain obsolete and unpractised 
from the time of their suggestion. 

With respect to the probability of directing aérostatic machines, we 
may infer it to be possible, although the methods hitherto tried have 
been inadequate; perhaps because they were not sufficiently power- 
ful. To expect to make so large a body us a halloon to vary from 
the wind by the impulsion of an oar of six or eight feet in length, 
and one or two in readth, (and that by only endeavouring to draw 
the car out of the perpendicular,) is to expect, by means of a boat's 
oar, to impel a ship of burthen. Oars are, doubtless, the most likely 
means to effect this purpose, if they were of dimensions proportionate 
to the effects they are wished to produce. - 

The addition oF sails, where any variation from the wind is desired, 
will prove Pa bata, till we have attained a method (perhaps only to 
be accomplished by oars) of keeping the same point of the balloon 
continually in a given direction. Yet we doubt not but these also 
might prove of great service in quick dispatches, by water; as, for in- 
stance, where it is required to pass a fortress or fleet; for the succour of. 
a besieged town, or to convey dispatches thereto. A small balloon, of. 
ten or twelve feet in diameter, provided with sails to ee er a large 
surface to the wind, bein attached by a long rope to a boat, would 
outstrip the quickest vessel, and might also be made to deviate from the 
course of the wind; as the water would form a counter-resisting me. 
dium, the w@ of which in air-balloons occasions the difficulty in Sear 
ing them, A sail-balloon, similar to the above, might ulso be advante- 
grously attached to a land-carriage ; namely, by increasing ai 


of the inilloon, sp that ite power of ascension bei: neasty lyxequal to the 
+ Weelight of the appended carriage, thelatter would be drawn atong by 

‘$6 Impulsion of the wiud against the balloog..and sails; while the fric- 
_$itn ever the ground, by the small overplus w may be reasonabi 
et d to alford a r@i sufficient to guide the machine, and al- 
-Jow'of a deviation ‘in thi tage of at least eight points from the course 
of the wind. : 

In addition to the uges, already mentioned, to which balloons are ap- 
plicable, they might serve to expedite the communication of important 
events by signajs, and serve for exploring, from a great elevation, adja- 
cent coasts or regions, fleets, aid armies. The French ascribe to the in- 
formation obtained, in consequence of thus reconnoitering the army of the 
enemy, the signal victory gained in the battle of Fleurus, in 1794. Bal- 
loons may likewise setve to explore and ascertain the nature of the air 
in the highest regions of the atmosphere; Qne of the finest experiments 
made on this point is that of Gay-Lussac; who, being elevated in a bal- 
Joon to thé height of nearly eight miles, the greatest ever attained by 
any person, brought some atmospheric air from those regions, which, on 
being analysed, was found to furnish orygen, azote, hydrogen, and cars 
bonic acid gas, tn the same proportions as at the surface of the earth. 
The application of these machines to the advancement of our knowledge 
of Uhe various phenomena in meteorology stands, prominent ; as, perhaps, 
the only means of maturing our acquaintance with causes yet known 

ouly by their effects. Their use will also be indicated in many urgent 
eases where other meaas of conveyance might fall short. 

The, hitherto, unsuccessful attempts to render aérial navigation of 
rervice to mankind, ought to furnish no argument for causing it to be 
disceuraged by men of sense, or prohibited by civil authority. Man 
arts and sciences from which commercial nations now derive so muc 
benefit, were Jong in rearing to maturity ; and were only at length pro- 

duced for the'public good, in consequence of patient investigation and 
veiteraied experiments. 
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COLOURING AND BLEACHING. 


Dyeixc oF Wooi.ens, Linens, Sries, &e. 


P ERMANENT alterations in thecolour of cloth can only be 
induced in two ways; either by producing a chemical change 
in the cloth, or by covering its fibres with some substance 
which possesses the wished for colour. Recourse can seldom, 
or never, be had to the first method, because it is hardly pos- 
sible to produce a chemical change in the fibres of cloth, 
witivut spoiling its texture, and rendering it useless. The 
dyer, therefore, when he wishes to give a new colour to cloth, 
has always recourse to the second method. 

The substances employed for this purpose are called co- 
Jouring matters, or dye-stuffs. ‘They are for the most part 
extracted from animal and vegetable substances, and have 
usually the colour, which they are to give to the cloth. 

Since the particles of colouring matter with, which cloth, 
when dyed, is covered, are transparent, it follotvs, that all 
the light reflected from dyed cloth must be reflected, not by 
the dye-stuff itself, but by the fibres of the cloth below the 
dyc-stuff. ‘The colour therefore does not depend upon the 
dye alone, but also upon the previous colour of the cloth, 
if the cloth is black, it is clear that we cannot dye it of any 
other colour whatever; because, as no light in thgt case 1s 
reflected, none can be transmitted, whatever dy¢-stuff we 
employ. If the cloth was red, or blue, or yellow, we could 
not dye is of any colour except black ; because as only tet or 
blue, or yellow rays were reflected, no other could be 
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mitted. Hence the importance gf a fine white*edlour, when 
doth is tio receive bright dyes. “It then réflects all the rays 

iti @buindance; and therefore any colour may be given, 

covering it with a dye-stuff which transmits only some parti- 

cular rays. | , 

' If the colouring matters were merely spread over the sur- 
fave of the fibres 6f cloth, by the dyer, the colours produéet 
might be very bright, but they could not be permanent; be- 
cause the colouring matter would be very soon rubbed off; 
and would totally = Fa ar whenever the cloth was washed, 
or even ‘barely exposed to the weather. The colouring 
matter then, however perfect a colour it possesses, is of no 
value, unless it also adheres so firmly to the cloth, that none 
of the substances usually applied to cloth, in order to clean 
it, &c. can displace it. Now, this can only happen, when 
there is a strong affinity between the colouring matter and 
the cloth, and when they are actually combined together, in 
consequence of that affinity. 

Dyeing then is a chemical process, and consists in com- 
bining a certain colouring matter with fibres of cloth. This 
rocess can in no instance be performed, unless the dye-stuff 
1s first reduced to its integrant particles; for the attraction of 
aggregation between the oe of dye-stuffs, is too great 
to be overcome by the affinity between them and the Seth, 
ynless they could be brought within much smaller distances, 
than is possible while they both remain in a solid form. It 
ds necessary, therefore, poy to dissolve the colouring 
matter in some liquid, which has a weaker affinity for it, than 
the cloth has. When the cloth is dipped into this solution, 
the colouring matter is brought enti the attracting dis- 
tance; the doth therefore acts upon it, and from its stronger 
affinity, takes it from the solvent, and fixes it upon itself. 

By this contrivance too, the equality of the colour 1s, in some 
‘Measure, secured ; as aa part of the cloth has an oppor- 
‘tunity of attracting, to itself, the proper proportion of colour- 
ing particles. : 
* “The facility with which cloth imbibes a dye, depends upon 
two cipeiimstances; namely, the affinity between the cloth 
and the dye-stuff, and the affinity between the dye-stuff and 
its aclvedle It is directly as the former, and inversely as the 
‘latter.’ It is of importance to preserve a due ton be- 
‘tween these: tyro affinities, as, upon that proportion much of 
the accuracy of dyeing depends. If the affinity between the 





colouring matter#and the cloth is too great, compared with 
the affinity between the colouring matter and the solvent, the 
cloth will take the dye too rapidly, and’ it will be scarcely 
possible to prevent its colour from being unequal.. On the 
other hand, if the-affinity between the colouring matter and 
-he solvent is too grcat, compared with that between the co- 
louring matter and the cloth, the cloth will either not take 
si a at all, or it will take it very slowly and very 
aintly. 

Wool has the strongest affinity for almost all colouring 
matters, silk the next strongest, cotton a considerably weaker 
affinity, and linen the weakest affinity of all. In order there- 
fore, to dye cotton or linen, the dye-stuff should, in many 
cases, be dissolved in a substance tor which it has a weaker 
affinity, than for the solvent employed in the dyeing of wool 
or silk, ‘Thus we may use Oxide of Iron diaolred in Sul- 

huric Acid, in order to dye wool; but for cotton and linen, 
it 1s better to dissolve it in Acetous Acid. 

Was it possible to procure a sufficient number of colouring 
matters, having a strong affinity for cloth, to answer all the 
purposes of dyeing, that art would be exceedingly simple and 
easy. But thisis by no means the case; for if we except 
Indigo, the dyer is scarcely possessed of a dye-stuff which 
yields, of itself, a good colour, sufficiently permanent to de- 
serve the name of a dye. 

This difficulty, which at first sight appears insurmountable, 
has been obviated by a very ingenious contrivance. Some 
substance 1s employed, which has a strong affinity, both for 
the cloth and for the colouring matter. This substance is 
previously combined with the cloth, which is then dipped 
into the solution containing the dye-stuff. The dye-stuff. 
combines with the intermediate substance, which, being 
firmly combincd with the cloth, secures the permanence of the 
dye. Substances employed for this purpose are denominated 
e¢ordants. : - 

‘The most important part of dyeing, is undoubtedly the 
proper choice, and the proper application of yl pad as 
upon them, the permanency of almost every dye depends. 
Every thiug which has been said respecting the gpplication 
of colouring matters, applies equally to the apphcation of 
mordants, ‘They must be previously dissolved. in., same 
liquid, which has a weaker affinity for them than the. sloth 
has, to which they are to be applied; and the cloth wiijat be 
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dipped, or even steeped.in this solution, inorder to saturate 
ol rian the mordant. ? 
_ Almost all the substances used as mordants, are earths, 
Metallic Oxides, Tan, and Oil. 

Of earthy mordants, the most important, and most gener- 
ally used, 1s Alumine. It is used either in the state,of 
common alum, in which, it is combined with Sulphuric acid, 
or in that of Acetite of Alumine. 

Alum, when used as a mordant, is dissolved in water, and, 
very frequently, a quantity of Tartrate of Potass is dissolved 
along with it. Into this solution the cloth is put, and kept 
in it, till it has absorbed as much Alumine, as is necessary... It 
is then taken out, and for the most part washed and dried. 
It is now a good deal heavier than it was before, owing to 
the Alumine which has combined with it. The Tartar serves 
two purposes; the Potass which it contains, combines with 
the Sulphuric Acid of the alum, and thus prevents that very 
corrosive substance from injuring the texture of the cloth, 
which otherwise might happen: the Tartareous Acid, on the 
other hand, combines with part of the Alumine, and forms a 
Tartrate of Alumine, which is more easily decomposed by the 
the cloth, than alum. 

3 gee ue has been but lately introduced into 

yeing. This mordant is prepared by pouring Acetate of 
[oad ints a solution of ay : E double fate ape takes 
place, the Sulphureous acid oombines with the Lead, and the 
compound precipitates in the fgnin of an insoluble powder, 
whilst the Alumine combines with the Acctous Acid, and re- 
mains dissolved in the liquid. ‘This mordant 1s employed 
for cotton and linen, which have a weaker affinity than wool 
for Alumine. It answers much better than alum; the cloth 
is more easily saturated with Alumine, and takes, in conse- 
quenee, both a richer and more permanent colour. 

Besdes Alumine, Lime is sometimes uscd as a mordant. 
Cloth has.a strong affinity for it; but, in peneral, it does net 
answer so well, as it dues not give so good a colour. When 
used, 3:18 in the state of Lime-water. | 

Almost all the metallic oxides, have an affinity fur cloth, 
but onlytwe of them are extensively used as mordants, 
samely, the Oxides of Tin, and of Iron. 

The Oxide of Tin was first introduced into dyeing by 
Kaumer,:a Gertnen chemist, who brought the secret to London 
m 1548. hig period forms an era in the history of dyeing. 
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The Oxide of Tin‘has enabled the moderns greatly te surpass 
many of the ancients, in the fineness of their colours; and 
even to equal the famous Tyrian purple: by means of it alone, 
scarlet, the brightest of all colours, 1s produced, — a 

Tin, as Proust has proved, is capable of two de s of 
oxidation. The first Oxide is composed of 0.70 parts of 
Tin, and 0.30 of Oxygen; the second, or white oxide, of 
0.60 parts of Tin, and 0.40 of Oxygen. The first Oxide 
absorbs Oxygen with very great facility, even from the air, 
and is rapidly converted into white Oxide. - This fact makes 
it certain, that it is the white Oxide of Tin, alone, which 1s 
the real mordant: even if the other Oxide was applied to 
cloth, as it probably often is, it must soon be converted into 
white Oxide, by absorbing Oxygen from the atmosphere. 

‘Tin is used as a mordant in three states: dissolved in 
Nitro-Muniatic Acid, in Acetous Acid, and in a mixture of 
Sulphuric and Muriatic Acids. Nitro-Muriate of Tin is the 
common niordant employed by dyers. ‘They prepare it, by 
dissolving ‘I'in in diluted Nitric Acid, to which a certain pro- 
portion of Muriate of Soda (common salt), or of Muriate of 
Ammonia (sal-ammoniac), is added. Part of the Nitric Acid 
decom poses these salts, combines with their bases, and sets 
the Muriatic Acid at liberty. It was prepared at first with 
Nitric Acid alone, but that mode was very defective, because 
the Nitric Acid very readily converts ‘lin to white Oxide, 
and thea is ineapsble of dissolving it; the consequence of 
which was, the precipitation of the whole of the ‘Tin. To 
remedy this “detect, common salt, or sal-ammoniac, was 
very soon added; Munatic Acid having the property of dis- 
solving white Oxide of ‘Tin very readily. A considerable 
saving of Nitric Acid might be made, by employing as 
much Sulphuric Acid, as is just sufficient to saturate the 
of the common salt, or sal-ammoniac employed. 

When the Nitro-muriate of ‘Tin is to be used as a mor- 
dant, it isdissolved in a large quantity of water, and the - 
cloth is dipped in the solution, and allowed to remain till 
sufficiently saturated. It is then taken out, and washed 
and dried. ‘I'artar is usually dissolved in the water along 
with the Nitro-Muriate. The consequence of this is 2 double 
decomposition: the Nitro-muriatic Acid combines with: the. 
Potase of the ‘Tartar, while the 'Tartareous Acid dissalvea‘the 
Oxide of ‘Tin. When Tartar is used, theréfore, in-any: 
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considerable quantity, the mordaut is not & Nitro-muriate, 
at a Tartrite of Ta. et 

~ Jron, like Tin, .i8 sp ona of two degrees of oxidation; 
but the green Oxide absorbs Oxygen so readily from the 
atmosphere, that it is very soon converted into the red Ox- 
ide. It is only this last Oxide which is really used as a 
mordant in arenes. The green Oxide is, indeed, sometimes 
applied to cloth; but very soon absorbs Oxygen, and is 
converted into the red Oxide. ‘This ()xide has a very strong 
affinity for all kinds of cloth. The permanency of the iron- 
spots on linen and cotton is a sufficient proof of this. Asa 
mordant, it is used in two states; in that of Sulphate of' 
Iron (co ), and Acetite of Iron. The first 1s com- 
monly used for wool. ‘I'he salt is dissolved in water, and 
the cloth dipped in it. It may be used also for cotton, but 
in most cases Acctite of Iron is preferred. It is prepared 
by dissolving Iron, or its Oxide, in vinegar, sour beer, or 
Pyroligmecs Acid, and the longer it is ‘kept, the more it is 
preferred. ‘The reason is, that this mordant succeeds best, 
when the Iron is in the state of red Oxide. It would be 
better, then, to oxidate the Iron, or convert it into rust, 
before using it; which might be easily done, by keeping it 
for some time in a moist place, and sprinkling it occasionaily 
with water. 

Tan has a very strong affinity for cloth, and for ccveral 
colouring matters; it is thercfore verv frequently employed 
as amordant. An infusion of nut-galls, or of stanach, or 
of any other substance containing ‘Tan, is made in water, 
and the cloth is dipped in this infusion, and allowed to re- 
main till it has absorbed a sufficient quantity of ‘Tun. Silk 
is capable of absorbing a very great pr p tion of ‘Tan, and 
by that means acquires a great increas. of weight. Manu- 
facturers sometimes employ this method of increasing the 
weight of silk. 

an is often employed also, along with other, mordants, 
in ander to produce a compound mordant. il is also used 
for the same purpose, in the dycing of cotton and linen. 
The mordants with which Tang most frequently combined, 
are Alumine, and Oxide of Iron. 
, nae these mordants, there are oe other eater 
requen as auxiliaries, either to facilitage the combi- 
sais ve mordant with the cloth, or to alter the shade 
_@f colour; the chief of these are, Tartar, Acetate of Lead, 
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Common Salt, Sal-A mmoniac, Bulphaté, or Acetite of Cop- 
ng 0 . : 


Mordants not only'render the dye permanent, but have 
also considerable influence on the colour produced. ‘The 
same colouring matter produces very different dyés, accord- 
ing as the mordant is sa Suppose, for ‘instance, 
that the colouring matter is Cochineal ; if we use the alu-- 
minous mordant, the cloth will acquire a crimson colour ; 
but the Oxide of Iron produces with it, a black. 

In dyeing, then, it is not only necessary to procure a 
mordant which has a sufficiently strong affinity for the colour- 
ing matter and the cloth, and a colouring matter which 
possesses the wished-for colour in perfection; but we must 
procure a mordant and a colouring matter of such a nature, 
that when combined together, they shall possess the wished- 
for colour, in perfection, It is evident too, that a great 
variety of colours may be produced with a single dye-stuff, 
siracided we can change the mordant sufficiently. 

The colouring matter with which the cloth is dyed, does 
Not cover every portion of its surface; its particles attach 
themselves to the cloth at certain distances from each other ; 
for cloth may be dyed different shades of the same colour, 
lighter or darker, merely by varying the anny of colour- 
ing matter. With a small quantity, the shade is hight; and 
it becornes deeper, as the quantity increases. Now this 
would be impossible, if the dye-stuff covered the whole of 
the cloth. 

That the particles of colouring matter, even when the 
shade 1s deep, are at some distance, is evident from this 
well-known fact, that cloth may be dyed of two colours at the 
same time. All those colours to which the dyers give the 
name of compound, are in fact two different colours applied 
to the cloth at once. ‘Thus cloth gets a green colour, by 
being first dyed bluc, and then yellow. 

The colours deuominated, by dyers, simple, because they 
are the foundation of all their other processes, are four ; 
namely, blue, yellow, red, and black. To these they usu- 
ally add a fifth, under the name of root, or brown colour. | 


Buus Dves. 
The only colouring matters employed in dyeing blue, are woad and 
indigo, sa = oe 
Woad is a plant cultivated in this pig eee and even grows wild in 
pome parts of England. Indigo is a blue powder, é#tracted fume 
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— plant which is cultivated for that purpose in the East anu: 
feat Indies: These plants contain a. lar greeg. pollen, whielt in 
that state, is soluble in water. ‘This pollen haya strong affinity for oxy- 
gen; which it attracts greedily from the atmoéphere ; in consequence 
of which it assumes a blue colour, and becomes insoluble in water. 

Indigo has a very strong affinity for wool, silk, cotton, and lings. 
Every kind of cloth, therefere, may be dyed with it, without the assis- 
tance of any mordant whatever. The colour thus induced is very per- 
manent; because the indigo is already saturated with oxygen, and be- 
cause it is not liatde to be decomposed by those substances, to the action 
of which the cloth is exposed. But it can only be applied to cloth, in 
a state of solution ; and the only solvent, known, being sulphuric acid, it 
would seem, at first aight, that the sulphuric acid solution is the only 
tate in which indigo can be émployed as a dye. 

The sulphate of indigo is indeed often used to dye wool anid silk blue; 
but it.can scaroely be applied to cotton and linen, because the affinity 
of these substances for indige is exceedingly beautiful; and it is knowa 
by the name of Saxon blue. 


DCCLXXXIX. 
To Dyse Woou awp Wooa.izen Crotus oF A 
| + ¢ Blue Colour. 


One part of Indigo is to be dissolved in four parts of 
concentrated Sulphuric Acid; to the solution, one of 
dry Carbonate of Potass is to be added, and then it is to 
be diluted with eight times its weight of water. The cloth 
must ‘be boiled for an hour in a solution, containing five 
parts.of alum and three of tartar, for every 32 parts of 
cloth. It is then to be thrown into a water-bath, contain- 
ing.a greater, or smailer, ibe ice of the diluted Sul- 
phate of Indigo, according to the shade which the cloth is 
intended to receive. In this bath it must be boiled till it 
-has acquired the wished-for colour. 


Obeervations. “The alum and tartar are not intended to act as mor- 
dants, but to facilitate the decomponition of the sulphate of indigo. The 
alkali added to the sulphate answers the same purpose. These substan- 
ces, also, by saturating part of the eulphuric acid, serve, in some mea- 
sure, to prevent the texture of the cloth from being iijured by the ac- 
tion of ‘tite‘acid, which is very apt to happen in this process, 

But sulphate of indigo is by no means the only solution of that pig- 
ment ‘employed in dyeing. By far the most common method is, to 
deprive indigo of the oxygen, to which it owes its blue colour, and 
thus to reduce it to the stute.of green pullen ;:and then to dissolve it in 
water, by means of alkalies, or alkaline*tarths, which, in that state, act 


upon it say teedily, : 

Two different metlipds are employed for this purpose. ‘The first of 
these methods ig, to mix with indigo ‘a sclution of some oma which 
‘bas a stronger affinily for oxygen thau the green basis offiudiga, greeu 
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oxide of iron, for instance, and different metallic sulphurets. Hf, there. 
fore, indigo, lime, and green sulphate of iron, are mixed together in 
water, the indigo gradually loses its blue colour, bedomes green, and 
is dissolved : while the green oxide of iron is converted into the red 
oxide. The manner in which these changes take place is obvious ; part 
of the lime decomposes the sulphate of iron; the green oxide, the in« 
stant that it is set at liberty, attracts oxygen from: the indigo, decom< 
poses it, and reduces it to the state of green pollen. This green pollen 
is immediately dissolved by the action of the rest of the lime. 

The second method is,. to mix the indigo, in water, with certain veqe- 
table substances which readily undergo fermentation ; the indigo is 
prived of its oxygen, and dissolved by means of quick-lime or alkali, - 
which is added to the solution. The first of these methods is usually 
ae in dyeing cotton and linen; the second, in dyeing wool and 
silk. 

In the dyeing of wool, woad and bran are commonly employed as 
vegetable ferments, and lime as the solvent of the green base af the 
indigo. Woad itself contains a colouring matter precisely similar to 
indigo ; and by following the common process, indigo may be extracted 
from it. In the usual state of woad, when purchased by the dyer, 
the indigo, which it contains, is probably not far from the state of green 
pollen. Its quantity in woad is but small, and it is mixed with a 
great proportion of other vegetable matter. 

When the cloth is first taken out of the vat, it is of a green. colour ; 
but it soon becomes blue, by attracting oxygen from the air. It ought 
to be carefully washed, to carry off the uncombined particles, - This 
solution of indigo is liable to two inconveniences: first, it is apt somee 
times to run too fast into the putrid fermentation ; this may be known 
by the putrid vapours which it exhales, and by the disappearing of the 
green colour. In this state it would soon destroy the indigo altogether. 
The inconvenience is reinedied by adding more hme, which has the pro~ 
perty of moderating the putrescent tendency. Secondly, semetimes 
the lermentation goes on too languidly. This defect is remedied by add- 


ing more bran, or woad, in order to diminish the proportion of quick- 
line. 


DcCxc. 
To Dye Sixk or a Bxuve Cotrovg.” 
Silk is dyed light-blue by a ferment of arpa alg of Bran, 
six of Indigo, six of Potass, and one of M r. Fod 
it of a dark blue, it must previously receive what is called a 
ground-colour ; a red dye-stuff, called archil, is used for 
this purpase. | . oy Se 
- DCCXCL 
To Dye Corron inp Linen OF a Brus Corus. . 
Cotton and linen are dyed blue by a solution of one 
of Indigo, one part of greew: Sulphate off Teen, ang° 
parts of quigy-lime. . He ng es 
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‘Wkitow bret. © 
ters for dyeing yellog, are weld, fustie, 


principal colouring mat 

eld is a plant which grows commonly in thie country ; Fustic is the 
wood of a large ‘tree which grows in the West Indies, and Quercitron is 
a tree growing in North America, the bark of which contains colouring 
matter. ae ; 
Yellow eo have too weak an affinity for cloth, to 
duce permanent colouts without the use of mordants. Cloth, therefore, 
befote it is dyed yellow, is always prepared by combining some mordant 
ot other with it. The mordant most commonly employed for this purpose, 
is alurnine. Oxide of tin is sometimes used when very fine yellows are 
wanting. Tan is often employed as subsidiary to alumine, and in order to 
fix it more copiously on cotton and linen. ‘Tartar is also used as an 
auxiliary, to brighten the colour; and muriate of soda, sulphate of lime, 
and even sulphate of iron, in order to render the shade deeper. 

The pds dye by means of fustic is more permanent, but not so 
beautiful as that given by weld, or quercitron. As it is permanent, and 
not much oe by acids, it is often used in dyeing compound colours, 
where a yellow is required. The mordant is alumine. When the mor- 
dant is oxide of iron, fustic dyes a good permanent drab colour. 

Weld, and quercitron bark yield nearly the same kind of colour; but 
as the bark yields colouring matter in much greater abundance, it is 
much more ‘convenient, and upon the whole, cheaper than weld. It is 
probable, therefore, that it will gradually supersede the use of that plant. 
The method of using each of these dye-stuffs is nearly the same. 





DCCXCII. 
To Dye Woo.t.Lens oF A YELLOw Cotour. 


Wool may be dyed yellow by the following process: let it 
be boiled for an hour, or more, with about ith of its weight of 
alum, dissolved in a sufficient quantity of water. It is then 
to be plunged, without being rinsed, into a bath of warm 
water, containing as much Quercitron bark, as equals the 
weight of the alum employed as a mordant. ‘The oe is to 
be turned through the boiling liquid, till it has acquired the 
intended colour. ‘Then, a quantity of clean powdered chalk, 
equal to the huadredth part of the weight of the cloth, is to 
be stirred in, and the operation of dyeing continued for eight 
or ten minutes longer. By this method a pretty deep and 
lively yellow may be given, fully as permanent as weld yellow. 


Observations. For very bright orange, or golden yellow, it is neces- 

ry to have recourse to the oxide of tin as a mordant. 
Bh A gia bright golden yellowssome alum must be added along 
‘Iworder to give the:yellow that dejicate green shade so much admired 
for certain perpen a must bé:added in different proportions, ac- 
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| By adding a smaff portion of cochineal, the colour way be raised toa 
fine orange, or even to an aurora. a ™ 


pecxcin. ae 

To Dyes Si1xs or a YEtLow Cotoer. : 
Silk may be dyed of different shades of yellow, either by 
eld or Guercitros bark, but the last is the cheapest of the 
two. The aa abet should be from one, to two parts, of 
bark to twelve parts of silk, according to the shade. The 
bark, tied up in a bag, should be put into the dyeing vessel, 

whilst the water which it contains is cold; and when it hi: 
acquired the heat of about 100°, the silk, having been ae 
viously alumed, should be dipped in, and continued, till it 
assumes the wished-for colour. When the shade is required 
to be deep, a little chalk, or pearl-ash, should be added to- 


wards the end of the operation. 


DCCXCIV. 
To Drs Linens anv Cottons of A YELLow Cotous. 

The best method of dyeing cotton and linen yellow, is as 
follows :— 

The mordant should be Acetate of Alumine, prepared by 
dissolving one part of Acetate of Lead, and three parts of 
alum, in a sufficient quantity of water. This solution should 
be heated to the temperature of 100°: the cloth should be 
soaked in it for two hours, then wrung out and dried. The 
soaking may be repeated, and the cloth again dried as betore. 
Itis then tobe barely wetted with Lime water, and after- 
wards dried. The soaking in the Acetate of Alumine may be 
again repeated ; and if the shade of yellow is required to be 
very bright and durable, the alternate wetting with Lime- 
water and soaking in the mordant may be repeated three or 
four times. By this contrivance, a sufficient quantity: of 
Alumine is combined with the cloth, and the combination 1s 
rendered more permanent by theaddition of Lime. ‘The dyeing- 
bath is prepared by putting 12, or 18, parts of Quercitron 
bark (according to the depth of the shade required), tied up 
in a bag, into a sufficient quantity of cold water. Into this 
bath the cloth is to be put, and turned round init for:an 
hour, while its temperature is gradually ried to about 120°, 
It is then to be brought to a boiling heat, andthe closhigal. 
lowed.to remain in it, after that, only for afew minutes. If itis 
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Rent fong at a boiling % 


at, the yellow adquires a shade of 





| DCCXCV 
MopeE OF FIXING A VERY FINE MINERAL YELLow | 
Upon Wool, Sill, Cotton, Hemp, Sc. by 
M. HENRI BRACON NOT. 


All the colours employed in the art of dyeing, (with the 
exegption of Prussian blue, which will not fix upon every 
kind of stuff, and Prussiate of Copper, and Oxide of Iron, 
which give solid, rather than brilliant tints) are derived from 
organic matters, because they are more casily apphed than 
mineral colours, but they are also more or less alterable by 
time. The yellows are peculiarly liable to fade; and if the 
intervention of mordants will render the dye of Weld more 
permanent, it is at the expence of its lustre. 

The mineral substance which | have succeeded in fixing 
upon stuffs, and which I now recommend to dyers as the 
most brilliant and permanent yellow that can be imagined, 
is the sulphuret of arsenic, or realgar, which also 1s used to 
furnish a very lively permanent yellow to the painter, when 
care is taken to keep it free from other Metallic Oxides 
which tarnish its lustre. 

‘The prepatation of realgar which I employ, is its solution 
4p ammonia; but it is necessary to bring the sulphuret to a 
-gertain state of division before it will easily dissolve in this 
‘Wikali. ‘The process is the following: Mix one part of Sul- 

hur, two parts of white Oxide of Arsenic, and five parts of 

earlash ; and melt the whole in a crucible, at a heat a little 
short of redness. ‘I'he result is a yellow mass, which ts 
to be dissolved im hot water; and the liquor filtrated, to 
Wepafate it from a sediment formed chiefly of Metallic 
Arsenic, in shining pales, and in a small part, of a chocolate- 
coloured matter, which appears to be a Sub-sulphuret of 
Arsenic. Dilute the fibrated liquor, then add weak Sul- 
Phuric Acid, which posters 4, Eocgpien: precipitate, of & 











moat, brillant yellow colour. precipitate, washed upon 
aqah fier, diggglves with the utinost ease in liquid re - 
‘Monia, giving aye low.salutiin, which colour is to be re- 


gained Dy, agtexcesys of the same alkali. This evlution js the 
Aye Bquid jp question; into which, more or less difited, 
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according to the depth of -tint required, the wool, silk, 
cotton, or linen, is he dipped. Al Metallic utensils must 
be carefully avoided. When the stuffs come out of this bath 
they are colourless, but they insensibly take on a yellow hue 
as the Ammonia evaporates. They are to be exposed as 
equally as possible to a current of open air; and when the 
colour is wall come out, and no longer heightens, they are 
to be washed and dried. 


Wool should be fulled in the ammoniacal solution, and 
should remain in it till it is thoroughly soaked; then, very 
slightly and uniformly pressed, or else merely set to drain of 
itself. Silk, cotton, hemp, and flax, are only to be dipped 
in the dyeing liquid, which they easily take. They must 
then be well pressed. = 


Observations. The sulphuret of arsenic will give. every imaginable 
tint to stuffs from the deep golden yellow to the lightest straw-colour, 
which has the invariable advantage of never fading, of lasting even 
longer than the stuffs themselves, and of resisting all re-agents except 
alkalies. Llence it is peculiarly fitted for costly ta » velveta, and 
other articles of furniture which are not in danger of being washed with 
alkalies or soap, and to which the durability of colour is a most impor- 
tant object. It may also be used with advantage in peper-staining. 

It appears to me that the low price and easy applicatibns of this co- 
louring liquid will render it an important acquisition to the art of dyeing. 

When the sulphuret of arsenic is disgolved in ammonia, a small por- 
tion of the arsenic becomes oxidated ; for if an excess of lime-water is 
poured in, there is a white precipitate of arseniate of lime. This oxida- 
tion appears also to take place gaping when a pretty strong s0- 
lution of the ammoniacal liquid is exposed for a time to the air, and is 
shewn by the formation of smal? crystals of arseniate of ammonia: or if 
an acid is added, sulphuret of arsenic falls down, mixed with a pale 
yellow sulphuretted oxide of arsenic. On this account it is better te 
make no more of the solution at a time than is wanted for use. 

With regard to the danger to be apprehended from the poisdnous 
quality of thie metal, though the native realgar from its mixture with 
oxide of arsenic, is not free from hazard, the artificial sulphuret, when 
ebtained in the way above-mentioned, appears to me to be quite inno- 
cent; at least I have given pretty large doses of it to dogs and cats, 
which these animals have borne without inconveniersce. 


RED DYES. 
The colouring matters employed for dyeing red, are kermes, cochinesl, 
archil, alder carthamui sndyprazil-wood. . | 
Kermes is a species of insect, affording a red colour by'selution ih 
water ; but it is not so beautiful ag cock neal, wich is likewiee an iq 
sect, brought from America. Tiaédecoction off@sthineal is of a-wey 
pear crimgon-colour. sear 3 = gelour of = och 
asions & crimson ipitate. “Muriate of tin gives .a copiens: 
fed procigitate.-Archil i» a paste formed of a spetles of lichen poutidell 
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sad kept moist for some. time with stile urine.—Madder is the 1vot of a 
- wellkoown plant, rubia.tinetorum.—Carthamus is the flower of a plant 
tivated in spe and the Levant. It contains two colouring matters: 
a yellow, which is soluble in water ; and a red, insoluble in water, but 
soluble in alkaline carbonates. ‘The red colouring matter of carthamus, 
extracted by carbonate of soda, aud precipitated by lemon-juice, con- 
stitutes the rouge employed by ladies as a paint. It is afterwards ground 
with a certain quantity of tale. The fineness of the talc, and the pro- 
portion of it mixed with the carthamus, occasion the difference between 
the cheaper and dearer kinds of rouge.—Brazil-wood is the wood of a 
tree growing in America and the West Indies. Its decoction is of a fine 
red colour. 

None of the red colouring matters has so strong an affinity for cloth 
as to produce a permanent red, without the assistance of mordants. 
The mordauts employed are alumine, and oxide of tin; oil, and tan, in 
certain processes, are also used; and tartar, and muriate of Soda, are 
frequently called in as auxiliaries. 





DCCXCVI. 


To Dye Wooc.iens or Rep, Crimson, AND SCARLET 
; Colours. 


Coarse Woollen stuffs are dyed red with madder or archil : 
but fine cloth is almost scluavely dyed with Cochineal, 
though the colour which it receives from Kermes is much 
more durable. Brazil-wood is scarcely used, except as an 
auxiliary, because the colour which it imparts to Wool is not 
permanent. 

Wool is dyed crimson, by first impregnating it with 
Alumine, by means of an alum bath, and then boiling it ina 
decoction of Cochineal, till it has aequired the wished-for 
colour. ‘The crimson vwill be finer, if the tn mordant is sub- 
stituted for alum; indced, it is usual with dyers to add a 
little Nitr&-Muriate of Tin, when they want fine crimsons. 
The addition of Archil aud Potass to the Cochineal, both 
renders the crimson darker, and gives it more bloom; but 
the bloom very soon vanishes. For paler crimsons, one-half 
of the Cochineal is withdrawn, and Madder substituted in 
its place. | 

Wool may be.dyed scarlet, the most splendid of all colours, 
by first boiling it in a solution of Murio-Sulphate of Tin, 
then dyeing it pale yellow with Quer¢itron bark, and after- 
wards crimson with Cochineal; for, scarlet is a compound 
colour consisting:e€ crimson mixed with a little yellow. 
Observations.” It is well known that cloth dyed in the piece is never 


mated throtiphout with the colouring matter. Indeed such ‘tlothe 
may be distinguished from those dyed in the wool, by examining their 
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edgcs when cut; for their interiog,is always of a fainter tint than the 
surfaces —sometimes almost whité.” If, to avuid this, the cloth be made 
of wool dyed before spun, it is more expensive, but becomes more 
agrecable to wear, never showing white edges. Some colours can only 
be given to cloth after it is manufactured ; for example, cochineal scar- 
Jet. the beauty of which would be impaired by carding, spinning, and 
fulling. Scarlet is therefore always dyed in the piece, and liable to exe 
hibit white edges. The discovery of the Count de la Boulaye-Marsillac, 
director and professor in the school of the Gobelins, entirely removes 
this defect. His theory is, that the water with which the cloth is soaked 
before immersion in the dye-vat, occupying already the interstices of the 
cloth, prohibits the entrance of the colouring liquid ; so that the cloth, 
though strongly wrung to displace the water, is able only to receive the 
colouring matter to a certain depth. His aim then was to have the 
cloth so moistened as to be fit for the process, and yet to have the water 
so completely removed from the interior of the cloth, as to permit the 
dye to enter; and this he effects by making the moistened cloth pass 
through between rollers placed within and at the bottom of the dye-vat ; 
so that, the web passing from one windlass through the dye-vat, and 
being strongly compressed by the rollers in its passage to another wind- 
lass, al] the remaining water is driven out into the colouring liquid (and 
diluting it to that extent), and is replaced by the colouring liquid, 80 a8 
to receive colour into its very centre. The winding is continued back- 
wards and forwards from one windlass to the other, and through the 
rolling-press, till the dye is of sufficient intensity. Cloths thus dyed, are 
of so intense a colour as to appear less bright than scarlets are by the 
common process ; but this deeper reflection of red rays may be obviated 
by adding, to the bath, some turmeric or fustic. 


DCCKCVII. 
To Dre Sixixs oF Rep, CRimson, AND OTHER CoLours. 
Silk is usually dyed red with Cochineal, or Carthamus, and 


sometimes with Brazil-wood. Kermes does not answer for 
silk; Madder is scarcely ever used for that purpose, because it 
does not vield a colour bright enough. Archil is employed 
to vive silk a bloom; but it is scarcely ever used by itself, 
unless when the colour, wanted, is lilac. 

Silk may be dyed crimson, by steeping it in a solution of 
alum, and then dyeing it in the usual way in a Cochineal 
bath. 

‘The colours known by the names of poppy, cherry, rose, 
and flesh-colour, are given to silk hy means of Carthamus. 
‘The process consists merely in keeping the silk as long as it 
extracts any colour, in an alkaline solution of Carthamus, 
into which as much lemon-juice, as gives it a fine cherry-red 
colour, has been poured. 7 cae akg 

Silk cannot be dyed a full scarlet: but a colour approach- 
jog to scarlet may be given to it, by firat impregnating the 
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stuff with Murio-Sulphate of ‘Tin, and afterwards dyeing it 
io a bath, composed of four parts of Cochineal, and four 

rts of Quercitron bark. To give the colour more body, 
path the mordant.and the dye may be repeated. A colour, 
approaching to scarlet, may also be given to silk, by first dye- 
ing it in crimson, then dyeing it with carthamus; and lastly, 
yellow, without heat. 


DCCXCVIII. 


To Dre Liwens anno Cottons, oF Rep, Scartsrt, 
And other Colours. 


Cotton and linen are fyed red with Madder. The pro- 
cess was borrowed from the East; hence the colour is often 
called Adnianople, or Turkey-red. The cloth is first im- 
pregnated with oil, then with galls, and lastly with alum. It 
1s then boiled for an hour in a decoction of madder, which 
is commonly mixed with a quantity of blood. After the 
cloth is dyed, it is plunged into a soda ley, in order to 
brighten the colour. The red given by this process, is ver 


rmanent; and when properly conducted, it is exceeding y 
Preautifal. ‘The whole difficulty consists in the application 
of the mordant, which is by far the most complicated em- 
ployed in the whole art of dyeing. 

Cotton may be dyed scarlet, by means of Murio-sulphate 
of ‘Tin, Cochineal, and Quercitron bark, used as for silk, 
but the colour is too fading to be of any value. 


Brack Dy&s. % 


The substances employed to give a black colour to cloth, are, red 
onide ef iron, and tan. These two substances have a strong affinity 
for each other, and when combined, assume a deep black colour, not 
liable to be destroyed by i — of air or a ; 

Logwood is usually em as an auxiliary, use it communi- 
eates lustre, and adds.considerably to the fulness of the black. It is the 
wood of a tree which is a native of several of the West-India islands, 
and of that part of Mezico which surrounds the Bay of Honduras. It 
yields its colouring matter to water. The decoction is at first a fine 
red, bordering on violet ; but if left ¢o iteelf, it gradually assumes & 
black colour. Acids give it a deep red colour ; alkalis a deep violet, in- 
clining to brown ; sulphate of iron renders it as black as ink, and occa- 
sions @ precipitate of the same colour. , 

Cloth, before it regeives a black colour, is usually dyed blue: this 
‘Soo. than it wou seawissile. if 

| is coarée, ue dye may be too expensive ; in that cast, 8 
leery colour is given, by means of walout-peela. . . 
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| péBxcrx ci 
To Dye Wootuens of a Beack Cotour. 


Wool is dyed black by the following process. It is:‘boiled 
for two hours in a decoction of nut-galla, and @fterwards 
kept, for two hours more, in a bath composed of Logwood 
and Sl end of Iron; kept during the whole time at a 
scalding heat, but not boiling. During the operation, it must 
be frequently exposed to the air: because the green Oxide 
of Tron, of which the Sulphate is composed, must be con- 
verted into red Oxide by absorbing Oxygen, before the, 
cloth can acquire a proper colour. The common propor- 
tions, are five parts of galls, five of Sulphate of Iron, and 
thirty of Logwood, for every hundred of cloth. A little 
Acetite of Copper is commonly added to the Sulphate of 
Iron, because it is thought to improve the colour. 


DCCE. 
To Dyer Siuxs oF a Biacx Coxovur. 

Silk is dyed nearly in the same manner. It is capable of 
combining with a great deal of Tan; the quantity given is 
varied at the pleasure of the artist, by allowing the silk to 
remain a longer, or shorter time, in the decoction, 


PCCCI. | 
To Dye Cottons anp Linens or a Brack Cotowrr. 


It is by no means easy to give a full black to linen and 
cotton. ‘The cloth, previously dyed blue, is steeped for 24 
hours in a decoction of nut-galls, A bath is prepared con- 
taining Acetite of Iron, formed by saturating Acetous 
Aad with brown Oxide of Iron: into this bath the cloth is 

ut, in small quantities at a time, wrought with the hand 
or a slog of an hour; then wrung out, and aired again ; 
wrought in a fresh quantity of the bath, and afterwards aired. 
These alternate processes are repeated till the colour, wanted, 
is given: a decoction of alder-bark is usually mix:d with 
the liquor containing the nut-galls. AP 


DCCCIt. a 2 
To Dygs Wool, &c. or a Brows CoLoun. 


Browg, or fawn colour, though in fact a compoune ie 
usually ranked among the simple coloyrt, becalise it is ap. 
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plied to cloth by a single process. Various substances are 
used for brown dyes. 

Walnut-peels, or the green covering of the walnut, when 
first separated are'white internally, but soon assume a brown 
or even a black colour, on exposure to the air. They rea- 
dily yield their colouring matter to water. They are usually 
nad in large casks, covered with watcr, for above a year 
before they are used. To dye wool brown with them, 
nothing more is necessary, than to steep the cloth in a de- 
coction of them. till it has acquired the wished-for eolour. 
The depth of the shade is proportional to the strength of 
the decoction. 


Observations. The root of the walnut-tree contains the same colour- 
ing matter, but in smaller quantity. The bark of the birch also, and 
many other trees, may be used for the same purpose. It is very pro- 
bable that the brown colouring matter is, in these vegetable substances, 
combined with tan. This is certainly the case in sumach, which is often 
employed to produce a brown. This combination explains the reason, 
why no mordant is necessary ; the tan has a strong affinity for cloth, 
and the colouring matter for the tan. The dye-stuff, and the mordant, 
are already, in fact, combined together. 


Compounp Coxovrs. 

Compound colours are produced by mixing together two simple 
ones ; or, which is the same thing, by dyeing cloth, first, of the simple 
colour, and then by another. These colours vary to infinity, accord- 
ing to the proportions of the ingredients employed. 


DCCCILI. 
: To Dve pirFerEent SHADES oF GREEN. 


Green is distinguished by dyers into a variety of shades, 
according to the depth, or the prevalence of either of the 
component parts. Thus we have sea-green, grass-green, 


pes gree reen, &c. 
Wool, silk, and linen, are usually dyed green, by givin 
them first a blue colour, and gine s avang ihe yel- 
low ; when the yellow is first given, several inconveniences 
follow: the yellow partly separates again in the blue vat, and 
communicates a green colour to it; thus rendering it use- 
lesg for every other urpose, except dycing green. Any of 
usual pecemees ee yeing blue and yellgw may be fol- 
lowed, taking care to proportion the depth of the shades to 
that of the green required. When Sulphate of Indigo. 4s 
Gerployed, it is usual to mix all the ingredients together, 
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; er 

to dye the cloth at once; this produces what is known by 
the name of Saxon, or English green. 2? 


DCCCIV. , 
To Dye Vioret, Purexir, ann Livac. 


Wool is generally first dyed blue, and afterwards scarlet, 
in the usual manner. By means of Cochineal mixed with 
Sulphate of Indigo, the process may be performed at once. 
Silk is first dyed crimson, by means of Cochineal, and then 
dipped into the Indigo vat. Cotton and linen are first dyed 
blue, then galled, and soaked in a decoction of Logwood ; 
aa a more permanent colour is given by means of Oxide of 

ron. 
DCCcCv. 


To Dye Oxive, Orance, anp CINNAmon CoLours. 


When blue is combined with red and yellow on cloth, the 
resulting colour is olive. Wool may be dyed orange, By 
first dyeing it scarlet, and then yellow. When it is dy 
first with Madder, the result is a cinnamon-colour. 

Silk is dyed orange by means of Carthamus; a cinna- 
mon colour by Logwood, Brazil-wood, and Fustic mixed 
together. 

Cotton and linen receive a cinnamon colour by means of 
Weld and Madder ; and an olive colour by being ‘passed 
through a blue, yellow, and then a Madder-ath, 


pDcccvi. 
To Dyz or Grey, Dras, ann Darx-Brown Corovurs. 


If cloth is previously combined with brown Oxide of Iron, 
and afterwards dyed yellow with Quercitron bark, the result 
will be a drab of different shades, according to the propor- 
tion of mordant employed. When the proportion is small, 
the colour mclines to olive, or yellow ; on the contrary, the 
drab may be deepened, or saddened: as the dyers term it, 
by mixing a little Sumach with the bark. | 


CaLicO-PRINTING. | _ 
This art consists in dyeing cloth with certain colours and figures upon 

& ground of a different hue ; the colours, when they will not take 
of the cloth readily, being fixed to them by means of mordants, or @jb- 
stances that have a chemical rai ga attraction, both for the materi 
als that form the colour, and for the cloth to which the colour is tobe 


To abess 
s maa 


i ‘caiedant. principaly used, is a prepargtiop of asm, megle 
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by dissolving 3 lbs. of alum and 1 Ib. of avetate of lead in 8 Ibs. of 
warm water, An exchange ofthe principles of thene salts takes place : 
the sulphuric acid of the alum combines with the oxide of lead, and the 
fienound thus formed being insoluble, is precipitated, the acetic acid 
remains united with the alumine in solution. There are added at the 
same time two ounces of potash, and two ounces of chalk, to neutra- 
lize the excess of acid that might act on the colouring matter. 
_ The superiority of acetate of alumine, as a mordant, to the sulphate 
of alumine, arises principally from two circumstances ;—Ist, from the af- 
finity, between its principles, being weaker, in consequence of which, the 
alumine more easily separates from the acid, and unites with the cloth 
and the colouring matter ; and, ¢dly, from the acetic acid disengaged 
in the pce not acting with the same force on the colouring matter, as 
the sulpburic acid would do. The acetate being also very soluble, and 
having little tendency to crystallize, can be more equally mixed and ap- 
ied. The discovery of this mordant, so essential in the art of calico 
printing, was accidental. Acetite of iron, also, is a mordant in frequent 
use in the printing of calicoes. 

The recipes of the calico-printers were at one time very complicated : 
different articles being, from time to time, omitted or changed, until 
at length the simple mixture of alum and acetate of lead, was found to 
answer asa mordant, equally with compositions more complicated. _. 

The mordants chiefly employed in calico-printing, are acetite of al- 
umine, and acetite of iron. The merdants are applied to the cloth, 
either with a pencil, or by means of blocks, on which the pattern, ac- 
oe to which the cotton is to be printed, is cut. As they are 
applied only to particular parts of the cloth, care must be taken 
that none of them spread to the part of the cloth which is to be 
left white, and that they do not interfere with one another when 
several are applied. If these precautions are not attended to, all 
the elegance and beauty of the print must be destroyed. It is necos- 
sary, sherctire, that the mordants should be of such a degree of con- 
sistence, that they will not spread beyond those parts of the cloth 
on which they are applied. This is done by thickening them with flour 
or starch, when they are to be applied by the block ; and with gum- 
arabic, when they are to be put on by the pencil. The thickening 
should never be greater than is sufficient to prevent the spreading of 
the mordants ; when carried too far, the cottun is apt not to be suffi- 
ar gaia with the mordants ; of course the dye takes but im- 
perfectly. 

{n order that the parts of the cloth impregnated with merdants ma 
be distinguished by their colour, it is usual to tinge the merdants wi 
some colayring matter or other. The printers commonly we the decoc- 
tion of Brazil-waod for this purpose ; but Dr. Bancroft has objected to 
this method, because he thinks that the Brazil-wood colouring matter 


impedes the subsequent process of dyemg. It is certain that the 

colouring matter of the Brazil-wood ia Guplace, during that operation, 

by the superior affinity of the dye-stuff of the mordants. Was it vot 

ee ely the colour would net take at all. Dr. Bancroft 

te the mordant with some of the dye-stuff afterwards to 
3 and he cautions the 7 


i of more for that lad year 
ie sufficient to make the mordant distinguisbable when applied to ce 
eth. The reason of this prevaution is obvious. M too much dye is 
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mixed with the mordant, a great: proportion of the mordant will be 
combined with the colouring matter, which must weaken its. affinity 
for the cloth, and of course prevent it frum combining with it in sufh- 
cient quantity to ensure a permanent dye. 

Sometimes, the two mordants are mixed together in different propor- 
tions ; and sometimes one or both is mixed with am infusion of .sumach, 
or of nut-galls. By these contrivances, a great variety. ef colours are 
produced by the same dye-stuff. | 

After the mordants have been applied, the cloth must be completely 
dried. It is proper for this purpose to employ heat, which will contri- 
bute considerably towards the separation of the acetous actd from its base, 
and towards its evaporation ; by which means the mordant will combine 
in @ greater proportion, and more intimately with the cloth. 

When the cloth is sufficiently dried, it is to be washed with warm. 
water and cow-dung ; till all the flour, or gum, employed to thicken the 
mordants ; and all those parts of the mordants which are uncombined 
with the cloth, are removed. After this, the cloth ig to be thoroughly 
rinsed in clean water. 

Almost the only dye-atuffs employed by calico-printers are indigo, 
madder, and quercitron bark, or weld. This last substance, however, 
is but little used, except for delicate greenish yellows. ‘The quercitron 
bark has almost superseded it, because it gives colours equally good ; 
and is much cheaper and more convenient, not requiring se great a heat 
to fix it, Indigo, not requiring any mordant, is commonly applied at 
once, either by a block or by a pencil. It is prepared by boiling together 
indigo and potash made caustic by quick-lime, and orpiment ; the solu- 
tion is afterwards thickened with gum. It must be carefully secluded 
from the air, otherwise the indigo would soon be regenerated, which 
would render the solution useless, Dr. Bancroft has proposed to sub- 
stitote coarse brown sugar for orpiment: it is equally efficacious in de- 
composing the indigo, and rendermg it seluble ; while it likewise serves 
all the purposes of gum. 

Some calicoes are only printed of one coluur, others have two, and 
others three or more, even to the number of eizht, ten, or twelve. The 
amaller the number of colours, the fewer, in general, are the processes. 


DCCCVIL 
§‘ Nankern YELLow. 


One of the most common colours on cotton prints, 1s a 
kind of nankeen yellow, of various shades down toa deep 
yellowish brown, or drab. It is usually in stripes or spots. 
lo produce it, the printers besmear a block, cut out into 
the figure of the print, with Acetite of Iron, thickened with 

um or floar; and apply it to the cotton, which, after being. 
ried and cleansed in the usual manner, is plunged intq:4: 
potash ley. ‘The quantity of Acetite of Iron is always pos 
Sartianed to the depth of the shaide. a leis 
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Y¥susow, 


For fat thé bleck is besmcared with Acetite of Alum- 
ine. The cloth, after receiving thiemoriant, is dyed with 
Quercitron bark, and is then bleached. ; 


DCCOIX, 
Rin. 
Red is communicated by the same process, only Madde 
is substituted for the bark. . 
DCCC. 
Bue. 


The fine light blues which appear so frequently on printed 
cottons, are produced by applying to the cloth a block be- 
smeared with a composition, consisting partly of wa, which 
covers all those parts of the cloth which are to remain white. 
The cloth is then died in a cold Indigo vat; and after it as 
dry, the wax composition is removed by hot water. 


DOCCXI. 
Litac ann Brown. 

Lilac, flea brown, and blackish brown, are given by means 
of Acetite of Iron; the quantity of which is always propor- 
tioned to the depth of the shad. For very deep colours, 
a little sumach is added. ‘The cotton is afterwards dyed in 
the usual manner with Madder, and then bleached. 


pecex il. 
A Leetixe Grerzn Corocr, ror Painimec Corroxs, 
Cambrics, Linens, &c 
Te twelve quarts of Muriatic Acid, add, by degrees, one 
quart of Nitrous Acid ; saturate the whole with grain tin, and 


boil it ins vesael till two-thirds are evaporated. 
To penpare ibe indigo for miging with tLe slution, take 


sof Indi f a pound of urange Orpiment, and 
cud about ye gaara of water. ‘jhen take three 





# 


of scregal; djeenbe® it ip fuer quarts of water 
mix it wala the ince’ ; pi the whole in ghe 
wenal wey. 
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Observations. The mapner of mixing the solution of tin with the | 
prepared indigo to make it & for printing, is thus:—-Take two gallons 
of the indigo prepared as above; then stir into it, by degrees, one gallon 
of the solution of tin, neutralized by as much caustic as can be 
added without precipitating, the tin from the acids. It will now be fit 
for use, and may be spre in the usual way. For a lighter shade of 
‘green, less indigo will be necessary. After being printed, the goods 
are to be dipped in the way of dipping China blues; they must not, 
however, be allowed to drain, bvt moved from one vat to another as 
quickly as possible. They are to | cleansed in the usual way, in a sour 
vat of about 150 gallons of water » one gallon of sulphuric acid; they 
are then to be well washed in deci tions of weld, and other yellow co- 
louring drugs, and are to be branm ° or bleached till they become white 
in those parts which are required 4 be colourless. a 





DCCUXUL. “sj 


DovE coLour anp DRas. 


Dove colour and drab are given by Acetite of Iron and 
quercitron bark ; the cloth 1s afterwards prepared in the 
usual manner. 


Observation. When differeut colours are to / ~» in the same print, 
& greater uutnber of operations are necessary. 2 morc blocks are 
employed ; upon each of which, that part of the print om, is cut, which 
is to be of some particular colour. These are besmeared with different 
mordants, and applied to the cloth, which is afterwards dyed as usuali _ 

Let us suppose, for instance. that these blocks are applied to cotton, 
one with acetite of alumine, another with acetite of iron, a third with 
a mixture of those two mordants, and that the cotton is then dyed with 
quercitron bark, and bleached. ‘Ihe parts impregnated with mors 
dants would have the following colours. 

-,Acetite of alumine, Yellow. 

: iron, Olive, drab, dove. 
The mixture, Olive green, alive. ; 

If the part of the yellow is covered over with the indigo liquor, ap- 
vied with a pencil, it will be converted into green. By the same liquid, 
lue may be given to such parts of the priut as require if. 

If the cotton is dyed with madder, instead of quercitron bark, the 
print will exhibit the following colours. 

'  Acetite of alumine, - Red. 
iron, Brown, black. 
The mixture, Purple. Me ye 

When a greater number of colours are to appear ; for instance, when 
those communicated by bark, and those by madder, are wanted at the 
same time, mordants for part ofthe pattern are to be applied ; ‘thecot- 
ton is then to be dyed in the madder bath, and bleached ; thiggigehuy 
of the mordauts, to fill up the patteru, are added, and thé it 
again ied with quercitron bark and, bleached. ‘The, secon dyeing 
does not much affect the maddee’coloufs ; because the mordants, whi 
retider them permanent, are already saturated. The yellow tinge:*t 
easily rémoyed by the subsequent bleaching. Sometimes. & DAN ROT 
dant is alse #pplied to some of the madder,colours, in consequence of 
7 . Hou : 
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which, they receive a new permanent colour ‘from the bark. A . the 
last bleaching, new colours may be adde:| .bg.means of the indigo lijjuor 


The following table will give an idea of thetolours which may be given 
‘ to cotton hy these complicated processes. ~ | 


I. Madder Dye. * 


Colours. 











Acetite of alumine, : 
——— iron, 3 Brown, black. 
diluted, Lilac. — 

Both, mixed, Purple. 

| ; Il, Bark Dye. 
Acetite of alumine, Yellow. 

, — iron, a Dove, drab. 
Lilae and acetite of alumine, Olive. 
Red and acetite of alumine, Orange. 

IIT. Indigo Dye. 

Indigo, Blue. 
Indigo and yellow, Green. 


Thus, no less than twelve colours may be made to appear together in 
the same print, by these different proccsses. 

If it was possible to procure colours sufficiently permanent, by apply- 
ing them, at once, to the cloth by the block or the pencil, as is the case 
with the mordants ; the art of calico-printing would be brought to the 
greatest possible simplicity: but at present, this can only be done.in 
oue case; that of indigo; every other colour requires dyeing. Campo- 
sitions, indeed, may be made, by previously combining the dye-stuff and 
the mordants. Thus yellow may be applied at once, by employing a 
mixture of the infusion of quercitron bark and acetite of alumine; red, 
by mixing the same mordant with the decoction of alumine, and so on. 
The colours applied in this way are, unfortunately, far inferior in per- 
marency to those produced when the mordant is previously combined 
with the-cléth, and the dye stuff afterwards applied separagely. In this 
way aré- applied almost al! the fugitive colours of calicoes, which wash- 
ing, Or even expospre to the air, destroys. As the.application of colours, 
in this way, cannot always be avoided by calico-printers, every method 
of rendering them more permanent, is an object of importance. 


CeLeunine or Parer Haneincs. 

There aye three methods of effecting this. The first by printing 
the colours; the apcond by uging the stencil ; and the third by lay inyg 
them ga with a péncil, as in other kinds of painting. : 

a DCCCX I, 
Patnrinc rHpCotours. 






+ 


methe colours are laid on by printing, the impression 
is made by wooden Printsgh MB cut gn such a Wanner, 
shat the@guré'to be expressed 'intile to project from jhe 

surface, by outing away all the. other part ig d this, being 
_ Charged with the ‘coloprs ‘propesly tempered (by letting it 








a 
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gently.down on the bleck on which the colour is previously 
spread,) conveys it to thé! ground of the paper, on whic 
it is made to fall forcibly by means of its weight, and by 
the effort of the arm of the person who uses the print. 
There must be as many separate prints as there are colours 
to be printed. But where there are more than one, great. 
care must be taken, after the first, to let the print fall exactly 
on the same part of the paper as that which went before; 
otherwise, the figure of the design would be brought into 
irregularity and confusion. : 


DCCCXV. 
STENCILLING. 


On common a of low price, it is usual to print only 
the outlines, and Jay on the rest of the colours by Stencilling, 
which saves the expence of cutting more prints, and can 
be practised by common workmen, as it does not require the 
great care and dexterity necessary to the use of the several 
prints. ‘Tile manner of stencilling the colours is this: The 
figure, which all the parts of any particular colour make in 
the design to be painted, is to be cut out in a piece of tine 
ned iron, thin leather, or oil-cloth; these pieces are called 
stencils; and being.laid flat on the sheets of paper to be 
printed, spread on a table or floor, are to be rubbed over 
with the colour, properly tempercd, by means of a large 
brush. ‘I'he colour passing over the whole, is consequently 
spread on those parts of the paper where the tin, cloth, oF lea- 
ilee is cut away, and give the same effect as if. laid on by-a 
print. This is, nevertheless, only practicable in parts where 
there are only detached masses or spots of colours; for where 
there are small continued lines, or parts that run one into 
another, it is difficult to preserve the connection or. conti- 
nuity of the parts of the cloth, or to keep the smaller cor- 
ners close down to the paper: therefore, in such, ..cages; 
prints are preferable. a 


Observations, Stenciling, is, indged, a cheaper method for coarse wor 





than printing ; but without such extraordinary attention and teqmblegs . 
reuder it equally difficult with Brintig, it is far less heautifulyged GE~ 
act in theeffect. For, the outline of the spots of colour wants phat 






sharpness and regularity thatfire. given by prints; besidgs the frequent. 
extrgjineations, or.deviations from the just figure, which Mgppen ‘by’ 
the misplacing of thg,steucils, or shifting the place of then, durin 
operation... a ay WO gee 
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Pewci,Linc, AND THE MANUFACTURE oF Frock Paper. 


- «,Pencilling is orily used in the case of nicer work, such as 
the better imitations of the India paper. It is performed 
in the same manner as other paintings in water, or varnish. 
It is sometimes used only to fill the outlines already formed 
by printing, where the price of the colour, or the exactness 
of ae manner in which it is required to be laid on, render 
the stencillmg, or printing, less proper ; at other times, it. is 
used for forming or delineating some parts of the desigu, 
where a spirit of freedom and variety, not to be had printeci 
in outlines, are desirable in the work. 

The paper designed for receiving the flock, is first pre- 
pared with a varnish ground with some proper colour, or by 
that.of the paper itself, 11 is frequently practised to print 
some mosaic, or other small running figure in colours, on 
the ground, before the flock be laid on; and it may be done 
with anyspigment of the colour desired, tempered with var- 
nish, and laid on by a print cut correspondently to that end, 
‘The method of laying on the flock is this: a wooden print 
being cut, as above described, for laying on the colour in 
such a manner that the part of the design which is intended 
for the flock may project bevond the rest of the surface ; 
the varnish is put on a block covered with leather, or oni-clath, 
and the print is to be used, also in the same manner, to lay 
the varnish on all the parts where the flock is to be fixed. | 

The sheet, thus prepared by the varnished impression, is 
then to be rémoved to another block, or table, and to de 
strewed over with flock, which is afterwards to be gently 
compressed by a board, or some other flat body, to mathe 
the varnish take the better hold of it: and then the sheet is 
to be hung on a frame till the varnish be perfectly. dry. at 
which time the superfluous parts of flock are to be:brushed off 
by asofs camel’s-hair brush, and the proper flock will be 
found to‘ddhere jp a very strong manner. 

The.method of preparing the flock is, by cutting woollen 
ait pieces g oul, With the“hand, by means of a large 
la fos hopping: nife;, or by means of a machine worked 
y ahorse-mill. There is a kind of,counterfeit flock-puper, 










Which, when Pell nanaged, has Very much the same effect 
to the eye as the real though dane with toge mence. The 
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nish on the paper, and having afterwards printed the desi 
of the flock. in varrfish, in the same manner as for the 
true; instead of the fleek, same pigment, or dry colour, 
of the same hue with the flock required by the design, (but 
somewhat of a darker shade,) being well powdered, is strew- 
ed on the printed varnish, and produces“nearly the same 
appearance. o ; 


Observations. A Mr. Middleton communicated some improvements 
in the printing of paper-hangings, to the Socicty of Arts, They de 
intended to facilitate the conveyance of the paper over the printing- 
table, and to give a greater pressure than usual to the block, when print- 
ing dark vrounds. oe 

To facilitate the conveyance of the paper, two cords 36 feet long, are 
stretched from the printer’s table, to the other end of the room, through 
rings, where they are kept tight by a weight appended to their extremi- 
tics. The paper to be printed is rolled up ona wooden roller at one 
side of the table, and its end is brought acrosz the table, and fastened 
between two flat ledges that are connected at one end by a hinge, and 
at the other by a sliding ring ; these ledges slide along the two cord’ on 
pullies placed at each end of them, and serve to draw forward the paper 
as itis printed: from the middle of these ledges, a cord proceeds to the 
end of the room, between the other two cords, where it passes over a 
pulley, and thence returns to a roller under the table. ‘Ihe circle of this 
roller extends beyond the table; and there, has a wheel fastened to it, 
from which project three pits, each about four inches long, by pressing 
on which with the foot, the wheel is turned round, and.with it the roller ; 
by means of which, the paper is drawn forward on the cords for a space 
corresponding with the distance between the pins in the wheel. 

‘The contrivance for giving an extraordinary pressure to the block, 
consists of a Jong and a short lever, projecting from one side of an axle, 
placed over head, above the printers table ; which levers and the mat- 
ters supported by them, are balanced by a weight appended to  bohsiga 
which proceeds the other side of the axle. From the loug lever a 
cord falls to the ground, where a treadle is attached to it: a long pole 
is jointed to the end of the short lever,—-descends from it directly over 
the place of the block, on which it is made to press, by standing on 
the treadle whenever it is thought prop2r,—and is put out of the wa 
when not wanted, by placing the end of it behind a piece of wood, which 
projects upwards, from the back of the table, for that purpose, . , + 


| PAINTING. 4, er see 

‘This is an art upon which the’ ancients highly prided themseleee? “it 

consists in fixing by fire the colouyg made ase of by the artist, wha.eme. 

loyed wax to give them a gloss, afd preserve,ghem from being injured 

py the air. ee ae ra a” eee 

"This ancient art, after having been long lost, was restore » Cegent 

Caylus, a member of the Academy of Inscriptions in Frances" and} the 

method of painting int wax: was, agnouuced to the Academy ¢ anne 

and Belles Lettres, in the year 2743 ; though M Bacbetak ‘apther 

of" treatise De l’Histaire & du Seccet de Ih Peint at ) Rad Reve 
ally pajnted a picture in wax in. i and be was ‘fret whom 
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Maunieated -to the. public the method of perfurming the operation of in- 
wétion, which is the principal characteristic®@f' the eriggustio, nainting. 
The Count kept his method a secret for sdme time, cohtenting himself 
with exhibiting a picture at the Louvre in 1754, representing’ the 
head of Minerva, painted in the matther 6f the ancienis, which excited 
the curiosity of the public, and was very much admired. In the interval 
2 suspence, severakattempts were made to recover the anciert method 
ainting. Hees | 

The first scheme which was adopted, was that of melting wax and oi! 
of turpeutine together, and using this composition as a vehicle for mix- 
ing and faying on the colours. But this methow did not explain Phny’s 
meanisig, as the wax is not burnt, in this way of managing it. In an- 
other attempt, which was much more agreeable to the historian’s des- 
cription of encaustic painting, the wax was melted with a strung lixivium 
of salt of tartar, and with this the colours were ground. When the 
picture was finished, it was gradually presented to the fire. so as to melt 
the wax; which was thus diffused throughout all the particles of the co- 
lours, so that they were fixed to the ground, and secured from the ac- 
cess of air or moisture. | 








DCCCXYVII. 
Count Cayxvs’s Metuop. 


The method of Count Caylus is much more simple: the 
-cloth or wood which he desivned for the basis of his picture, 
is waxed over, by only rubbing it simply with a picee of 
bees-wax; the wood or cloth, cichea ona frame, being 
held horizontally over, or perpendicularly before. a fire, at 
such a distance, that the wax might gradually melt whilst it 
#s rubbed on, diffuse itself, penetrate the body, and fill the 
interstices of the texture of the cloth, which, when cool, is fit 
‘to paint upon. ‘But.as water colours, or those that are mixed 
up with common water, will not adherc to the wax, the whole 
picture is to be first rubbed over with Spanish chalk or 
white, and then colours are applied to it; when the picture - 
1s dry, itis put near the fire, whereby the wax melts, and 
absorbs ail the colours. 
Qbsitvations wiations. M. Muntz, in a treatise on this subject, fas proposed 
several ements inthe art of encaustic. When the painting is 
on ctoth, ‘he direots it to be prepare® by stretching it on a fraine and 
‘pubbing or ingen thmes over with a piece of bees-wax, or virgin- 
ae nel it is. Giveged With a Coat of considerable thickness | tu 
fine this is the only o ration. mecesgary previous to paling 5 bat 
conren:¢ioth mustbe gently onthe unwaxed die with a puriibe 
oeg knots which would prevent the free aud ac- 
ntil. They, the subjectils to be painted gn the 
aig re tempered with water; and 


ht neag. the fire, that the 
° however, can only be 
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| applied to cloth or paper, through the suljstance of which the wax may 
pass ; but. insgfood, sti@e, metals, or plaster, the method of Count 


Caylus must be observed. " 


DCCCXVIIT. 
MeTHOD OF FORMING GROUNDS FoR PAINTING, WITH 
Crayons ; and of fixing these, as well as Water-colours. 


On the unwaxed side of a linen cloth, stretched and 
waxed as before, lay an even and thick coat of the colour 
proper for the ground ; having prepared this colour by mix- 
Ing some proper pigment with an equal quantity of chalk ; 
and tempering them witli water. When the colour is dry, 
bring the picture to the fire that the wax may melt, 
through the cloth, and fix the ground. An additional 
quantity of wax may be applied to the back part of the 
picture, if that which was first rubbed on, should not be suf- 
ficient for the body of colour; but as this must be laid on 
without heat, the wax should be dissolved in oil of turpen- 
tine, and applied with a brush, and the canvas be again 
exposed to the fire, that the fresh supply of wax should 
pass through the cloth, and be absorbed by the colour; and 
thus a firm and good body will be formed for working on, 
with the crayons. If cloth and paper are jomed together, 
the cloth must be first fixed to the straiming frame, and then 
the paper must be pasted to it with a composition of paste 
made of wheaten flour, or starch, and water, and about 
a twelfth part of its weight of common turpentine.. The 
turpentine must be added to the paste when it is almost 
sulliciently boiled; the composition is to be well stirred, and 
left to simmer Over the fire for five or six minutes. Let wax 
be dissolved in oil of turpentine to the consistence of a thin 
ene and when the cloth and paper are dry, let them be 
wld near a fire; and with a brush lay a coat of the. wax 
and turpentine on both sides of the joincd.cloth and paper, 
to such a degree of thickness, that both surfaces may shins 
throughout, without any appearance of dull spots. Pen 
expose the cloth to the fire, or to the.sun; by.#hich means the 
vil will evaporate, and the. wax become solid, and be -fit~to 








“receive any composition of colour proper fora groupd; ¥ 
ar he: case of ¢ 


is to be laid on as above di 
out paper. ae 


"Observations. Aliost all the él 
obe alsy.applicd in thedncausgijam 
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hwown light pink, and unburat terra di siefina ; becatit#’these, on 
— of there guniiny or sttrly texture, will #ot'ad nant, 
the wax, as will properly fix them : but tther-col hich earrtot 
be admitted in oil-painting, as red lead, red orpiment, crystals 6€ vere 
, and red precipitate of mercury, may be used here. The crayong 
used in encaustic painting are the same with thosé used fn the common 
way of crayon painting, excepting those that in their composition are 
too tenacious, The method of using them is the same in both cases, 
The encaustic painting has many peculiar advantages: thpugh the 
colours have not the natural varnish or shining which they acquire with 
oil ; they dave ali the strength of paintings in oil, and all the a:riness of 
water colours, without partaking of the apparent character or defects of 
either: they may be looked at in any light and in any situation, with- 
out any false glare: the colours are firm and will bear washing; and a 
picture, after having been smoked, and then exposed to the dew, becomes 
as clean as if it been but just painted. It may also be retouched 
at pleasure, without any détriment to the colours; for the new colours 
will unite with the old ones, without spots, as is the case mm common 
size painting: nor is it necessary to rub the places to be retouched with 
oil as in oil pictures ; neither is it hable to crack, but 18 easily repaired, 1f 
it should chance to suffer any injury. The duration of this pamting 1 
also a very material advantage ; the colours are not hable to fade and 
change ; no damp can affect them, nor any corrorive substance iijure 
them ; nor can the colour fal} off in shivers from the canvas. However, 
notwithstanding all these and other advantages, enumcrated by the abbe 
Mazeas and M. Muntz, this art has not yet been much practised. 
Many of these belong to a much higher species of encaustic 
pamting, afterwards discovered in England, the colours of which are 
xed by a Mag Arca heat ; nor are the colours or grounds, on which 
theyare laid, liable to be dissolved or corroded by any chemical mene 
struum ; nor, like the glassy colours of enamel, to run out of the draw. 
ing on the fire. This method is described in the second part of the 
4%h volume of the Philosophical Transactione. 


DCCCX1X. 
Encaustic PaIntTING, AS PRACTISED IN ENGLAND. 


Notwithstanding the ingenuity of the above operations, 
we find the ancient, or some similar method of painting 
in wax, remained a desideratum upwards of twenty-five 
years; unt, in 178% a method was communicatul to 
the Society of Arts, by Miss Greenland. ‘The ground of 
her information ehe received at Florence, throuyzh the ac- 
quaintance of an, amateur of painting, who procured her the 
satisfaction,of some paintings im the ancient Grecian 
style executed ignore Parenti, a professor of that place, 
who had been i by a Jesuit at Pavia, the person 
who ade the fagtvest discoveries in that art. Miss Green- 


land's friend, j fond of painti 
informed her ding weed the selaterals the eintress used 7 
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trtell hegsithe Papper tidhs of the: composition ; 
however, ‘frost her divxiety t& succeed'in suth* aa eeu 

tion,*she made various’ experiments; and at: last obtained 

duch a sufficient knowlédge of the quantities of the different 

ingredients, as to begin, and finish a picture,..which she af- 
terwards presented to the society for their ingpection. ~ 

Her method is as follows. **’Take an ounce of white wax, 
and the same weight of gum’ mastich powdered. .ut the 
wax in a glazed earthen vessel over a very slow fifé; and 
when it is quite dissolved, strew in the mastich, a little at 
a time; stirring the wax continually, until the whole quantity 
of gum is perfectly melted and incorporated. : ‘Phen throw 
the paste into cold water, and when it is hard, take it out, 
wipe it dry, and beat it in a Wedgewood’s mortar; observ- 
ing to pound it at first in a linen cloth to absorb some 
drops of water that will remain in the paste: these would pre- 
vent the possibility of reducing it to a powder, which must 
be so fine as to pass through a thick gauze. It should 
be pounded in a cold place, and but a little at a time; as 
after long beating, the friction will, in a degree, soften the wax 
and gum, and instead of their becoming @ pawder they will 
return to a paste. | : i‘ 

‘‘ Make strong gum arabic water, and when yon paint, 
take a ‘little of the powder, some colour, and mx them 
together with the gum water. Light colours requirebut a 
small quantity of the powder, but more of it must be put 
in proportion to the body and darkness of the colours. For 
black there should be almost as much of the powder as of 
colour. . 

‘‘ Having mixed the colours, and no more than can be 
used before they grow dry; paint with clear water, (as is 
practised in painting with water colougs,) a ground on: the 
wood, first painted of some proper célour prepared : in 
_the same manner as is described for the picture ; walrrate 
tree and oak are the sorts of wood commonly made. uge of 
in Italy for this purpose. The painting should be-very | 
highly finished; otheywise, when varnishedythe Aintanati be 

ey ich the painting is quite dry, “with Mather .achasd:- 
brush, passing it one way, varnish it #ith gpekite wat tithe 

is kept melted in an carthep. vessel, over avery slow-Gite: 
till the picture is varnished, taking he that ‘the.wax 
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near enough te inclt the wax;;but nétojymalie iterun; and 
when the varnish is entircly ‘cold aid hard,“rub it gently 
with a linen cloth. Should the varnish blister, warii the 
oe again very slowly, and the bubbles will subside. 

Vhen the picture is dirty, it need only. be washed with cold 


water.” 


Observation. The opinion given by the society upon the above, was, 
that, “Pie method made use of by Miss Greenland provides against all 
inconveniencics ; and the brilliancy of the colours in the picture painted 
by her, and exhibited to the society, fully justified the opinion, that the 
art of painting ir wax, as above described, highly merited the reward 
of a gold pallet; voted to her on this occasion.” 


DCCCXX. 
| ANoTHER MeEtunop. 


Another lady, Mrs. C. J. Hooker, of Rottingdean, near 
Brighton, Jaid before the Society of Arts, in 1807, the fol- 
lowing method of preparing and applying a composition for 
painting in imitation of the ancient cncaustic pamung. 

“ Put into a glazed earthen vessel four ounces and a half 
of guia arabicg and cight ounces (or: half a pint wine mea- 
sure) of .cold spring water ; when the gum is dissolved, stir 
in seven ounces of gum-mastich, which has been washed, 
dried, picked, and beaten fine. Set the earthen vessel con- 
taining the gum-water, and gum-mastich, over a slow fire ; 
cobtigually stirring and beating them hard with a spoon, in 
order ‘to dissolve the gum-mastich ; when sufficiently boiled, 
it will aa longer appear transparent, but will become opaque, 
and ssf like a-paste. As svon as this is the casc, and the 
gum-water end mastich are quite boiling, without taking 
them off the fire, add five ounces of white wax, broken into 
small pieces, stirrimg and beating the different ingredients 
together, till the wax.%s perfectly melted, and has builed. 
Then ke the composition off the fire, as boiling it Jonger 
than n@pessary, would only harden the wax, and prevent its 
mixing so:welbgfterwands with water. When taken off the 
‘fire, angan thé glazed earthen vessel, it should be beaten 
whilst hot, but.not boiling. “” 5, 


. (Noweynix with it, by degrees, a pint (Wine measure) of cold 
spring watcr, thén sttain the composition, (as same dirt will 
boil out of ghegrém-pastich,) and put it Ito bottles x; the 
composition, BepropeHy made, should be like a cream, and 
the oulosigs when misctkiwith it. shagld’be as,gmooth as dil. 
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The : ethod.of using it, is, to mix with the composition upon 
an earthen pallet, such colours, in powder, as are used in 

intthg with,oil; and guch a quantity‘of the composition is to 
fe mised with the colours, as to render them of the asual con- 
‘sistency of oil colours; then paint with clearwater. The 
colours, when mixed with the composition, may be laid on, 
either thick or thin, as may best suit the subject : on which 
account, this composition is very advantageous, where any 
particular transparency of colouring is required ; but in most 
cases it answers best, if the colours be laid on thick, and 
they require the same use of the brush as in painting with 
body colours, and the samc brushes as are used 1n oil painting. 
The colours, if grown dry, when mixed with the composi- 
tion, may be used by putting a little clear water over them ; 
but it is less trouble to put some water when the colours are 
observed to be growing dry. 

In painting with this composition the colours blend 
without difficulty when wet; and even when dry, the tints 
may easily be united by means of a brush and a very small 
quantity of clear water. When the painting is finished, put 
some white wax ito a glazed carthen vessel over a slow fire, 
and when melted, but not boilingg with a hard brush cover 
the painting with the wax. When cold take a moderately 
hot iron, such as is used for ironing linen, and so cold as 
not tu hiss if touched with any thing wet, and draw it lightly 
over the wax, The painting will appear as if under a cloud; 
tall the wax is perfect! cold ; but if, when so, the painting 
should not appear sufficiently clear, it may be held. before 
the fire, so far from it as to melt the wax but slowly; ar 
the wax may be melted by holding a hot poker at such a 
distance as to melt it gently ; Seed such parts of the 
victure as should not appear sufficiently transparent or bril- 
haute for ‘the oftener heat is applied to the picture, the 
sreater will be the transparency and brilliancy of: colouring ; 
But the contrary elect would be produced if too sudden ‘or 
tov great a degree of heat was applied, or for too long a 





time; as it would draw the wax.too much to the surface,and | 
might likewise crack: the paint:. Should the. coat of ‘wax, 

put over the painting when. finished, appear in any part gn- 

even, it may be remedied by drawing’ moderately. hot- i 








over it again, as-before mentioncd, or even bye 
waxwith a knifeg agd should the wax,:by- toogrent, 
Jeag an application of heat, form unto bubbles. at. 
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laces ;—by applying a poker heated, or even.a tobacco-pif 
fade hot,. the bubble sould subside? ortuchdefects- a 
be removed by drawing any thing hard over the wax, whic 
would close arty small cavities. Whéh the picture is cold, 
rub it with a fine linén cloth. *  % | 


Observations. Paintings may be executed in this manner, upon wood 
(firat having pieces of wood let in behind, across the grain of wood, to 
prevent its warping) canvas, card, or plaster of Paris. The plaster of 
Paris requires no other preparation than mixing some fine plaster of 
Paris, in powder, with some culd water, to the thickness of a cream ; 
then put it on a looking-glass, having first made a frame of beesewax of 
the form and thickness required ; when dry take it off, and there will be a 
vor smooth surface to paint updn. Wood and canvas are best covered 
wit aaah tint grixed with the same composition of gume-arabic, 
gum-mastich, and wax; and with the same sort of colours as before men- 
tioned, before the design is begun, in order to cover the grain of the 
wood, or the threads of the canvas. Paintings may also be donc in the 
same manner with only gum-water and gum-mastich, prepared in the 
gaine way as the mastich and wax; but instead of putting seven ounces 
of mastich, and when boiling, adding five ounces of wax; mix twelve 
ounces of gum-mastich with the gum-water, prepared as before mene 
tioned. Before itis put on the fire, and when sufficiently boiled aud 
beaten, :and is a little cold, stir in by degrees twelve ounces, or three 
quarters of a pint of cold spring water, aud afterwards strain it. 


TRANSPARENCIES. 


The effect of this kind of drawing, (though by no means a moderu 
iuvention,) is very pleasing, if managed with judgment, particularly in 
fire, aud moonlights; where brilliancy of light, and strength of shade, are 
ag: very desirable. ; 

The yery great expence attending the purchase of stained-glase, aud 
the risk al keeping it secure from accident, almost precludes the use of 
it in ernamenting‘réoms; but transparencies furm a oubetitute nearly 
equal, aud at a vergsmall expeuce. 

ie we te 


DCCCXSI. 
ART OF MAKING TRANSPARENT Paintincs. 





. The.pgper must be fixed in a straining-frame, in order 
~ _ between the eye and the light, when required. 
After tiacing ‘the design, ‘the colours -must be laid on, im 
the egg ag of stained drawings. ~ ila the tints are 
got $n, silace the picture agginst the window, on a pané o 

lass famed for. thaspurps, and ip to strengthen the 
shadows swith: Indian mk,‘or with coloutr, according as the 
effect, reqitires; laying the colours sometimegon both sides of 
the paper, 16 give greater force and depth f colour. Phe 
last toushes for'givi shadows and fornigs 
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are to be done with itory-black, or lamp-black, preparcd 
with, gum-water; as -there is no pigment so opaque, and 
capable of giving stretigth and decision. | 
Vhen the frais is finished, and every part has got its 
depth of colour and: brilliancy, being perfectly dry, touch 
very carefully with spirits of turpentine, on both sides, those 
per which are to be the brightest, such as the moon and 
rc; and those parts requiring less brightness, only on one 
side. ‘Then lay on immediately, with a pencil, a varnish, 
made by dissolving one ounce of Canada balsam in an equal 
quantity of spirit of turpentine. Be cautious with the var- 
nish, as it is apt to spread. When the varnish is dry, tinge 
the ‘flame with red-lead and gamboge, slightly touching the 
smoke next the flame. the moon must not be tinted with 
colour. 


Observations. Much depends upon the choice of the subject; anid 
none is so almirably adapted to this species of effect, as the gloomy 
Gothic ruin, whose antique towers and pointed turrets finely: contrast 
their dark battlements with the pale yet brilliant moon. The effect of 
rays passing through the ruined windows, half choked wight ivy or of 
a fire among the clustering pillars and broken monuments of the choir, 
round which are figures of banditti, or others, whose haggard faces 
catch the reflecting light; afford a peculiarity of effect not to be 
equalled in any other species of painting. Internal views.of cathedrals 
also, where windows of stained glass are introduced, have a beautiful 
effect. . 

The great poms to be attained is, a happy coincidence between the 
subject and the effect produced. The fine light should not be too near 
the moon, as its glare would tend to injure her pale silver light; those 
parts which are not interesting, should be kept m an geapeen inc pare 
gloom ; aud where the principal light is, ‘they should he m with 
precision. Groups of figures should be well contrasted ; those in sha- 
dow crossing those that are in light, by which means the opposition of 
light against shade is effected. 3 


| _ Paintine on Gregan. a 

The ancient mode of painting on glass wis very simple? it: consisted 
in the mere arrangement of pieces of glass, of ciffegent colours, in some 
sort of symmetry; amd constituted what is now ‘edifed. Mosgic work. 
figures 


An process of time more regular designs were atteggpted;:and 

we: me represented, heightened.with alj their shades : ie ancients: 
ceeded no fartherthan the congggre WE the figures, in Black, with: 
colours; and etclied the, drapertts , after the gat : assed ¢ 


the colour of the object;they designed to pamg- 
glass of a bright red coldur ; and upon this they 
mants of the face, Me. witblack. “At length the tast 

sifting improvingongsiderably, and the art Being found g ip thy 
Boring of chprehes, palaces, &o, they found out mesns of imopaporaling 
the colours in the glass itself, by h@ating them in a fire to a proper degree, 
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having first Jail on the colours, A French paintgpygat Blaregilles Is said 
10 have given the first notion of this impor en Sp 3 to Rome 
under the pontificate of Julius If; but Albert Diwer, and’ Lusas of 
Leyden, were the first that carried it to any perfection. ‘This art, how- 
ever, has frequently met with much interruption, and has semetimes 
been almost totally lost. 


DCCCXXAI, 
Brack, 


The colours used in Painting or Staming Glass, are ver 
different from those used in painting cither in watcr, or oil 
colours. For Black, take scéles of fron, one ounce; scales 
of Copper, one ounce; Jet, half an ounce: reduce them to 
powder, and mix them. 


DCCCXXILI. 


Brive 


For Blue, take powder of common-bluc, one pound; 
Nitrate of Potass, half a pound; mx them, and grind them 
well together. 


DCCC AXIV. 


CAaRWATION. 


For Carnation, take red chalk, cight ounces; ion seals, 
and Jitharge of silver, of cach two ounces; gum-aralnie, half 
an ounce; dissolve in water, grind altogethe: for half an hour 
till stiff, then put the compound in a glass and str it wel, 
and let it stand for fourteen days. 


DCUCNAS. 
GREFN. 
For Green, take red Icad, one pound; scales of copper, 
one pound; and flingiive pounds: divide them ito three 
, and add to them as much Nitrate of Potass, jut them 
into a grucible} ‘and melt them by a strong fire; and when 
the magy is cold, powder it, and grind it on a slab of 
porphyry. ,, : | 
; vcecex¥V1 
; GoLp Covore. 
For Goldicolour, take Silver, an cance ; @ntimony, half an 
Outtee # melt them in a crucible; then pound the mass 
powder, apd gripd it on @ copger plate; add 0 it of ye 


q 
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ochre} or Stick-dus#ealcined again, fifteen oulfces; and grind 
then well togethér with water. 


4 


e DCCCXXVII. 
PuRPLE. 


For Purple, take minium, one pound; brown stone, one 
pound; white flint, five pounds: divide them into three 
parts, and add to them as much Nitrate of Potass as one of 
the parts; calcine, melt, and grind the compound. 


® 


DCCCXXVIII. 
Rep. 


For Red, take Jet, four ounces; litharge of silver, two 
ounces; red chalk, one ounce: powder them fine, and mix 
them. 


DCCCXXIX. 
Wuutrs. 


For White, take jet, two parts; white flint, ground on a. 
glass very fine, one part: mix them. 


DCCCXXxX. 
Y ELLow. : 


For Yellow, take Spanish-brown, ten parts ; Silver-leaf, 


one part; Antimon a part: put all into a crucible, and 
sai 


Observations. In all the windows of ancient churches, &c. there are 
to be seen the mest beautiful and vivid colours imaginable, which far 
- excced any of thoge used by the méderns; not so much because the 

secret of making those colours is entirely lost, as that the moderns will 
not go to the ape i of them, nor be at the necessary pains. Those 
beautiful works, which were made in the glassiouses, were of two kinds. 
. In songs, the.colour. was diffused throughout the whole substance af the 
glass. Yn others, which were by far tle most commegiizhe colour was 
only on one side, scarcely penétrating within the substance above one- 
third.of a line ; this however, was more or leas according to the nature 
of the ¢olour, the yellow being always found to enter thed fires 
last, though not so strong and begntiful as the former, were of more ad 
vantage to the workmen 3. because on the ag glass, thgwgh already 
coloured, they cquld shew other kinds of colouts where there was octa- 
sion to embroider draperies, enrich:them with foliages, or represent 
ornaments of gold, iver, &c." - ee oe rr ee 
dn order to this, they made use of emery, grinding or wearing ain: 
weuriace of lass, till they Ae got through the coloux.to. the 
clear glass. ‘This done, they applied the proper colours G1 the other 









480 COLOURING AND BLEACHING. © 
Es 


side of the glass. By these means, the new colours were prévented 
from running and mixing with the former, when théy exposed the glasses 
to the fire. When the ornaments were to appear white, the glass was 
only bared of its colour with emery, without tinging the place:with any 
colour at all; and this was the manner by which they wrotight their . 
lights and heightenings on all kinds of colour. 

The first thing to be done, in order to paint, or stain glass in the 
modern way, is to design, and even colour the whole sulyject on paper. 
Then choose such pieces of glass as are clear, even, and smooth, and 

roper to receive the several parts. Proceed to distribute the design 
itself, or the paper it is drawn on, into pieces suitable to those of the 
glass; always taking care that the glasses may join in the contours of the 
figures, and the folds of the draperies; that the carnations and other 
finer parts may not be impaired by the lead with which the pigges are to 
be joined together. “The distribution being made, mark a clase 
as well as papers, that they may be known again: which dene, apply 
every part of the design upon the glass intended for it; and copy or 
transfer the design upon this glass with the black colour diluted in zum- 
water, by tracing and following all the lines and strokes that appear 
through the glass, with the point of a pencil. 
’ When these strokes are well dried, which will be in about two days, 
(the work being only in black and white,) give it a slight wash over with 
urine, gumearabic, and a little black : and repeat this several times, ac- 
cording as the shades are desired to be heightened ; with this precaution, 
mever to a a a new wash, till the former is sufficiently dried. This 


done, the lights and risings are given by rubbing off the colour in the 
respective places with a wooden point, or by the handle of the pencil. 
As to the colours above mentioned, they are used with gum-water, the 
fame as in painting in miniature ; taking care to appy them lightly, for 
of effacing the-outlines of the design; or even, for the greater security, 
to apply them on the other side ; especially yellow, which is very per- 
nicious to the other colours, by blending therewith. And here too, as 
in pieces of black and white, particular regard must always be had, not 
to lay colour on colour, till such time as the former is well dried. 
: Wher 1 the painting of all the pieces is finished, they are carried to the 
furnace to anneal, or to bake the colours. 


7 DCCCXXXI. 

Ant op Tinceme Giass or various CoLours. 
Glass is tinged of various colours by mixing with it, while 
in fi me of the metallic oxides ; and on this process, 


well cagducted, depends the fermation of pastes, or factitious 
ms. ; bik 
Blue glass ig formed by means of Oxide of Cobalt.” 
_ » Gree ar y the Oxide of Iron” or o& Copper. * 
Viols, by Oxide of Manganese. ge 
Red, by-a ngjxture of thé’Oxides of Capper and Iron. 
Purple, by the purple Oxide of Gold.” 
White, by the Oxides of Arsenic and of Zinc. ¥ 
Yellow, by the Oxide of Silver, and by combustible bodies 
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DCCCKEXIE. 
ToMAke ARTIFICIAL PEARIAs 
Take the blay, ap bleak fish, which is very e@thmon ix’ the 


. Yivers Hear Londom, and scrépe off the fine silvery scales 


from the belly. Wash and rub these in water, Then suf- 
fer this water to settle, and a sediment will be found af: an 
_ | iar ras A _ of this is ae dropped 

allow glassy bead of a bluish tint en anout, 6a as 
to ee all the internal surface. Whee ge bead is 
filled up with melted thite waxy to give it solidity and 


weight. 


a 





ENAMELLING. 


The art of enamelling consists in the application of a smooth coating 
of vitritied matter to a bright polished metallic surface. It is, there- 
fore, a knid of varnish made of glass, and melted pon the substance tc 
which it is applied, affording a fine uniform ground for an infinite va» 
riety of ornaments which are also fixed on by at : 

The general principles on which enamelling is founded, are, on the 
whole, very simple; but, perhaps, there is none of all the chem 
mechanical arty which requires, for the finer parts, a greater of 
practical skill and dexterity, and of patient and accurate attention tc 
minute processes. The concealment observed by those who profess this 
art, is proportioned to the difficulty of acquiring it; the chemist must, 
therefore, content bimself with the general principles of enamelling, anc. 
with the detail of those particulars that are commonly known. 

Though the term enamelling is usually confined to the ornamenta. 
glazing of metglfic surfaces, it strictly applies to the glazing of pottery 
or porcelain, thedifference being only, that in the latter, the surface is 0. 
baked day. With regard to the composition of coloured enamiel: 
(which are all tinged by different metallic oxides), a very general account 
of the substances used will suffice, oe 

The only metals that are euamelled areifeld and copper; aod with 
the latter the e cnamels, only, are used. Where the entimel! ' 
transparent and coloured, the metal chosen should not enly have its sur- 








face unalterable, when fully red-hot, but also be in no y 
altered by the close contact of melted foregoing abundance a. 
some kind of metallic oxide. ‘This is the chief reason why ¢ole 


melling on silver is impracticable, though the brillianeg of° 
not impaired by mere heat; for, if el m w With othic 
of lead, or autimony, be laid on tie surface of bright tie hep 


melted on it for a certain time, the silver and the enamel 
other 90 powerfully, that the colous, sag changes from 


orange, and lastly to a olive. apne lly atten 
loured enamele, so that g0td is the -ouly quetelwhie ealg 
contact of the diloured ¢ at a full rec ae 

by thea. iii : 


Me een AMPEG: 


ae i ae cn ane AMDCCCXXXIM. -# | 
oo ~ Bieisen FOR es a 


ihe’ si implent kind of enamel: is thagfine white » omgve 
prs which is applied to the Sal plates of watches, 
process of laying on which, is as follows. 
ere piece Pin sheet-cop r, hammered to the requisite 
convexity, first acrivately cut out, a hole drilled in the 
middle the axis of the hands, and both the surfaces made 
perfectly bright with a brush, ; 

’ A small rim is then made round the circumference, with a 
thin brass band rising a little above the level, and a similar 
rim round the margin of the central hole. The use of these 
is to confine the enamel when in fusion, and to keep the 
i of the plate quite neat and even. The substance of the 

évamel-is a fine white opaquc glass; this is bought in lump 
the enamellers, and 1s first broken down with a hammer, 
= ground to a poees sufficiently fine, with some water, 
an — won mortar; the superfluous water being then poured 
alverized enamel remains of about the consistence 
or fos i rand, and is spread very evenly over the surface 
of the ‘c -plate. In most enamellings, and cspecially 
on this, it as aepessary also to counter-enamel the under con- 
veave. surface of: the copper-plate, to prevent its being drawn 
out of its true shape, by tite unequal shrinking of the metal, 
‘and enunel, on cooling. For this kind of work, the counter- 
enamel is on! about half the thickness on the concave; as on 
itae. cube ci side. For flat plates, the thickness is the samé 
on 














inte, the q “With the moist enamel powder, is 
i ‘thoroughly dried, then gently sct upon a thin 
earthen riiig, that supports it: ‘only by touching the outer rim, 
ram put eTis farmace nt ae red paeevernr muffle of the enameller's 
furnace. constructed somewhat like the 
But the wy eppmyer alone of the muffle is much 
ipl, and siape pecultaritlts are observed in the construc- 
R, to‘enady be the ert to govern the fire more accurately. 


tid paincigs det pi of heat iven here, as in all ei- 
iclfing, js that at which the partic! of tee eames te 





coLovginc AMD BLEACHING. 488 


melting of the thin metallic plate. "When the enamel is thus 
seen to sweat down, as it were, to an uniform gaol glazing, 
the piece is gradually withdrawn and coaled erwise it 
would fly by the action of the cold air. a. 


Seconp CoaTING WITH DIVISION Marks. © 


A second coating of enamel is then laid -on and fired as 
before ; but this time, the finest powder of enamel is taken, 
or that which remains stispended in the washings. It is then 
ready to receive the figures and division marks, which are 
made of a black enamel, ground in an agate mortar, toa 
most impalpable powder, worked up, on a pallet, with oil of 
lavender, and laid on with an extremely fine hair. brush. : 
The plate is then stoved to evaporate the essential oil, and 
the figure is burnt in, as before. Polishing with tripoli, and 
minuter parts of the process, need not be here described. 


Observations. If the enamel be chipped off a dial ep pf cr fc 
done with the utmost ease, by bending it backwards forwards, 
the adhesion between the metal and glazing is very slight) the part im- 
mediately in contact with the copper, will be found de and nearly 
uniformly browned, which shews how unfit copper alone would be for 
the transparent enamels. 

The Pa toepare of the fire mppeers to apr Prat difficult tak = 
parts of this nice process, particularly in enamelling of go 
ornamental purposes, for designa, miniatures, and the like ; wheve three, 
four, or sometimes five separate firings are required. If the heat is too 
ow, the enamel does not spread and vitrify as it ought ; if too high, it 
may be enough to melt the metal itself, whose fusing point is but:a small 
step above that of the enamel ; or else (what is an 3 igati 
to the artist) the delicate figures, laid on with so care and judge- 
ment, melt down in a moment ; and the piece exhibits only a conduged 
assemblage of lines, and fragments of designs. i | | 


DCCCXXXV.. pe 
ComposiTrion oF THE Waite ENAMEL. 

The exact composition of the opaque white enamel, is a 
matter of considerable importance. A good engmel of this 
kind, fit to be applied to porcelain and metals, shou) beef 
avery clear fine white, so nearly opaque, #8. only to he trent . 









lucent at the edges; and at a moderate red. pat 4 - 7 







run into that kind of paste, of imperfect fusion, Which allenre 
it’ to extend itself freely and unifoemly, and to sodgae-a 
.@Bonsy even surface, without, however, fully melting’ inte: 


‘thin glass. “Lhe opaque white of titis € 





Oxdieek Tm; with even in a snail proportiol, the 
reader viteement mixtures whi sags aod 
» proportion, milky; ;when otherwi 
regan asap The Oxide of Tint mixed with 
wee or fbur times its quantity of Oxide of Lead 

should 


: afd it 
sci that the be previously wnt 


melting, and the alloy then calcined. The following are 
t cc aia ge by M. Clouet for the composition of this 
enamel. 
Mix 100 parts of pure Lead with from 20, to 25, of the best 
Tin, and bring them to a low red heat in an open vessel. 
The mixture burns nearly as rapidly as charcoal, and 
oxidates very fast. Skim off the crusts of Oxide, successively 
formed, till the whole is thoroughly calcined. It is better 
then to mix all the skimmings, and again heat as before, till 
no flame, arises from them, and the whole is of an uniform 
grey colour. Take 100 parts of this Oxide, 100 of Sand, and 
25, or 30, of common Salt, and melt the whale by a modcrate 
heat. This gives a greyish mass, often porous and apparent- 
ly imperfect, but which, however, runs to a good enamel 
when afterwards heated. ‘This is the enamel used for por- 
celain; but for metals and finer wv orks, the sand is previously 
calcined in a very strong heat with a fourth of its weight; or, 
if a more fusible compound is wanted, as much of the Oxides 
of Tin and Lead as of Salt are taken, and the whole is melted 
mto a white porous mass. This is then employed instead 
of the rough sand, as in the above-mentioned process. 






Observations. The above proportions, however, are not tvanable, for 
if more fusibility is wanted, the dose of oxide is increased, aml that of 
the gand diminished ; the quantity of common sult remaining the fame. 
The sand employed in this process, according to M. Clouet, is not the 


chmmson sort, fine; but a micaceous sand, in which the miga 
forms about one-fourth of the mixture. 
DCCCX ERVI. 


e 
” 


Anoruer Forx or ComposiTion. 


Neri, in his valuable treatise on gluss making, has long ago 
given following proportions fur the common matenal of 
all the ue enamels, which Kunckel and other practicak 


on a of al ey = 
ny, ions } a ake of this 
ealdmed thixed -pamgons mening ah powdered 
flints (prepared by being thrown into water when red hot, 








ialifor theflopaque enamels, andais.of a grey 
pounds of the compound with 48 grains of “the; best black 
Oxide of Manganese, and melt in a clear fire.-.. When-fally 
fused, throw it into cold water, then re-melt and cool; aa be- 
fore, two or three times, till the enamek,is quite white»and 
fine. . : | Pag tH Ge 


Observation. Kunckel observes on this process, that he tried it withe 
out the oxide of manganese, but the enamel, instead of being milk white, 
was blueish and not good ; so that there is no doubt but that this oxide 
is highly important. If too much is used, the enamel becomes af a rose 
p . ‘ nee 





* 
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ENAMEL OF a RicH Rep Corovr. 3 


4 ‘“ . 

Coloured enamels are composed of a common basis, which 
is a fusible mixture of vitrifiable materials, and of some 
metallic oxide. In general, the coloured enamels are re- 
quired to be transparent, in which case, the basis is a kind 
of glass, com of Borax, Sand, and Oxide of Lead, or 
other vitrescent mixtures; in which the proportion of saline, 
or metallic flux, is more or less according to the degree of 
heat that te colousing oxide will bear without decomposi- 

.tion. When the coloured enamel is to be opaque, or opales- 
cent, & certain portion of the white dpaque enamel, or of the 
Opie of Tin, 1s added to the mixture. The most beautiful 
costly colour known in enamelling, is an exquisitely fine 
_ red, with a aera tinge, given by the salts and oxi 
of.gold; especially by the purple precipitate, formed by tin in 
one form or other; and by Nitro-Munate of Gold; and also 
by the fulminating gold. This beautiful colour requires much 
shill in the artist, to be bat brought out. It isvsaid, that 
when most perfect, it should come from the fire quite co- 
iarless, and aereards receive its colour by the flame’of g - 
ndle. Gold colours will not bear a.violent fire. =.’ 


, A i a ee Z 
_’ Observation. Other, and common reds, are given by the, pide of wok; 












but this irea the mixture of alumine, other ‘eubstance tee 
ratory inthe fife, otherwise at a full red pat, the colour will’ Gagenes: 
rate foto black.” Be Oe a ee 
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in contact with thé colour when rel hot which m ight affect its degree 
of oxidation, and thence the shade of colour‘ whieh’ fs. intended to pro- 
duce. As the colour of some Gitrified, metalli¢ Oxices (such as that of 
gold) will stand at a. topes moderate heat, whilst others will bear, and 
even tequite a highe pr ple to be property pd ferns: _ 
eal of the technie¢ ie iH of th® artist begets gly a no 

oper order ; fixing first those shadeg whi wy oe sg 
jours that will endure the highest, | finishing iS - Nos 1g: 
mand the least heat. The outline of the desigt atthe 

“enamel, ground and burnt in; after which, the iol are filled v up gre- 
dually by repeated burnings, to the last and tinest touches of the tender- 
est enamel. =" 

Transparent enamels are scarcely ever laid u any other metal 

‘than gold, on account of the discoloration Sdn ro other metals,’ as 
already explained. If, however, copper is the metal used, it is: first. 
covered with a thin enamel coating, over which gold leaf is laid and. 
burnt in, so that, in fact, it is still this metal that is the basis of the orna- 
mental enamel. With regard to the vast number.of important minutie 
in the selection and order of applying the colour, management of 
the fire, &c. &c. almost the whole of what is known, ox 
confined to the practical artist. 














DCCCXLII. 
Manvuracturse or Mosaic at Rome. 


It is well known that Mosaic-work consists of variously 
shaped pieccs of coloured glass enamel; and that when 
these pieces are cemented together, the form those regular 
and other beautiful figures which constitute tessellated pave- 
ments. ‘These pavements, the work of the ancient Romans, 
oth frequently been dug up in England and other coun- 

“The sprincipak manufactory of Mosaic pictures th the 
resent day, is at Rome, and belongs to tie Holiness the 


“Bhe building i in which the ‘establishment is: situated “is 
large, and contains a collection of enamels drawn into the 
furm of sticks. These are arranged, according to their’ co- 
lqurs, in an extensive suit of rooms. The numberof shadea 
of colgur is 17,000. . 

gine enamel, consisting of glass mixed with metallic 

uring matter, is heated for cht days in a glass-hayss 
on colour in a separate pot. The melted enesnel ia 1 taken 
out with an iron spoon, and | oured on wotrbie 
laced horizontally; and anothér flat mar ‘slab: is “laid 
€pon the surface, so that the anil coals into*the (ores. 
a round cake, of the thickness of #,thaof an: inah'. : 
In order to divide eee into su 












' i a i ae aciiamo, _— 
a eae 7 t PE Rh fig, Ls: | 


ef an 












Pte 
es are os thicker, and’ ~ 


; 7 * 
in smaller pictures, the enamel, whilst fused, is drawn © 
into long pasallotipel or quadrangular stickéy and these 
are divided attoss by the tagliulo and hammer, or by a 
file; sometimes, also, these pieces are divided by a saw with- 
out teeth, = of a Aaloed a blade and emery ; and the 


pieces are sotrfetimes polished on a horizcntal* wheel of lead 


With teen a 

og ts formed by applying the gold-leaf on the 
on surface of a brown enamel, immediately after the enamel 
is taken from the furnace; the whole is put into the fur- 
nace again for a-short time, and when it is taken out, the 
gold is. firmly fixed on the surface. Inthe gilded enamel, 
used, in Mosaic, at Rome, there i isa oe coat.of transparent 


glass over. the gold. 


Observations. The ancient Romans, besides the enamel for mosaic, 
made.other works in enamel. Winklemann mentions ancient tiles of a 
kind of glass or enamel, fur paving the fluors of rooms; and he de- 
scribes a small picture composed of filaments of enamel of different co- 
Jour, agglutinated together by fusion, each transverse section: of this 
ite a picture like that at the extremity. The antique pastes, or arti- 

al gems, are also products of art allied to enamel. 2 

"An centy the paste in which the pieces of mosaic were imbedded, calc 
led in Tfaly stucco, was composed of a measure of quick-I'me q ed 
in water, and: three. measures of pounded marble; these were‘nade 
intp amass with water and white-of eggs; and this was called Mar- 
ris ee but this paste hardens too rapidly, eo that it is hard 

has time to inscrt the pieces, and it is injured. 

damp oe steadily thih the cement made with oil. - 

-paite'now used, is com arenes Road ier questing, 
andj three measurcs of pow travertine stone ; 
witii Jinseed ci], and are stirred and worked up every day Dy aie a rowel 
The mass ts at first level on the surface, but afterwards swells up. Each 
day souec qil.is. added, to prevent the mass from becoming dry ‘and 
tractable. The mass is ready g ings shofter time in warm w 
cold ; in sumper the mass is at its perfection in; sg i -a this i ing 
“iors it# ceasing to swell, >the water that rep nae i 
eva masse N Yuilorm oben pin n 
w inter, and At the ies it requires A moat to to tielg the paste . 


ta a -' 
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he wall ‘hus prepara We 
‘ment is.Jaid on, to the extent.of s =e 
»xecuted before the cement dries. Thé'plasticity angieoiives 
cement lasts about twenty days; after that the oi] exuded-apartha. 
hod travertine become a hard mass. The cement-made wit ‘Rose 
is-yellow ; that made with white of eggs is white, and (Be WHE oi 
‘s considered te be a character for distinguishisig: the’ old: mossic from: 
che modern ; but some of the modern is also made with whe oameat.: 


| DCCCXLII. 
Muerate or Leap; or Patenr Yx.1Low. 


This pigment is prepared by triturating minium of red 
xide of Lead, and common Salt together, and then spi 
hem in a crucible to a gentle heat. In this process aale 
‘8 decomposed, the acid unites with the Oxide of Lead,:and 
orms the Patent Yellow. The alkaline base of the salt re~: 
nains in the compound, which is to be carefully washed 
and crystallized. 


Observation. Muriate of Lead tinges vitreous matters of a yellow 

solour. Hence the beautiful glazing given to Queen’s Ware. It is com- 
yosed of 80 Ibs. of muriate of i sad, and 20 \bs. of flints ground together 
-ery fine, and mixed with water till the whole becomes as thick as — 
cream. ‘The vessels to be glazed are dipped in the glaze, and suffered 
0 dry, when pas are expused to a sufficient degree of heat to vitrify 
she es ay 


“¢ 
3 oe 
ae 

=: 


: DCCCXLIV. 
To PREPARE THE PurPLe PRECIPITATE OF Cassrus. | 


Dissolve some pure Gold in Nitro-Muriatic Acid; adding: 
zither Acid, or Metal, until saturation takes place. Now 
diggolve some pure Tin in the same kind of Acid; observ 
iug:the same paint of saturation as with the Gold ; and pour 
it into the solution of ape A purple powder will be: pee 
cipitated, which must colleeted sand washed im distil 





Water, . 7 ae axe " ei = 

Gbservation. This beautiful purple Sian, as before mentions en 
extremely useful to enamellers, anf to Qpertiainens. 7 “he 83 
ee : DCCCXLY, 0 est wa “ 


To MAKE Agririctan CoraL gre Groriune.”” 


To two drams of fine Vermillion adef one ounce of ye : 
Resin, and melt thei together. Having tHe branches of 
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te beclod end dried, paint them over with this mixture 


The is thorn is aoa peanet 7 it. Hold 
them over a gentle fire, turnmg them round till they are 
é geod and smooth. "Cwhite Ceral may be “aide 


with white lead; and blagk, with lamp-black. 
- ¥ 


DCCCXLVI. 
Cuancr oF GoLouR PRopUCED IN Sutpuur By Hear. 


If a quantity of Sulphur be kept, in a melted state, in a 
gallipot over tbe fire nt 9a ‘aflacuing. it will soon become 
thickened; and if in this state, it be poured into a bason 
of cold water, the colour will change to red, and the 
consistence will be waxy: but, strange to say, no chemical 
c @eems to be produced. Sulphur, in this state, is 
capable of receiving a most exact impression from coins, 
medals, and seals; and when ex to the air for several 
days, it will become as hard, and of nearly the same colour, 
as‘red sealing-wax. If the Sulphur be now reduced to 
powder in a taortar, the red colour will disappear, and the 
original yellow will be resumed. 


Observation. It has been supposed that the red colour may arise 
front decomposition of the water by the sulphur in a hot state; and 
the consequent abstraction of oxygen, whereby the sulphur is converted 
into an exide. 


DCCCXLVII. ’ 
Pperanatio€w’ or a Mstaruic Vanrecatep Powpen; 
Commonly called the Nuremburgh Powder 

lig clean filings of Copper, Brass, Iron, Steel;’ and 

other Metals. Put each of them separately into an Iron 
vessel, and heat them till they change colour. ‘The 

of heat can only be regulated by trial. Take these filidgs 

to a flatting mill, furnished with a funnel at the top, and 

aecdiprer Mien abkeg mbst sparkling powder of: all 


solts of lively rs will be the result. "t 
$s ¥ 
: DCCCELY 111 ; 
To cive vaniciten Cotovas ro FramEr, 
And Fireeworks. : 






Ld # * 
= eee to be aed variety, dif- 
ferent sp dould Be. p% 2 thelbera plonir but 
tidugh we ary dedusintad with s which com- 


; % Ps) i Pe 
yay: # 






F qh’ id 
municate to flatne various colours, it haihitherte . 
sible to introduce only a very few colout in shat of. gum 


To make white fire, the, gunpowder must be ‘mixed. with 
Iron, or rather Stedl, filings’ = pos cee: -) ewe 
To make red fire, Iron-sand must’be employed: in, fhe same 
manner, eso 
» As Copper filings, when thrown into a flame, render it. 
| , it might be concluded, that if mixed witl¥ ganpowder, — 
i#t.would produce a green flame; but this experiment: does 
not succeed. It is supposed that the flame 1s too ardent, 
and consumes the inflammable part of the Copper too soon. : 
But itis probable that a sufficient number of trials have not. 
yet been made; for is it not possible to lessen the force of 
“gunpowder in a considerable degree, by incfeasing éhe dose. 
of the Charcoal ? .:.; : 
“Camphor mixed with the composition, makes the flame te 
g 3 ral of a pale white colour. | 


Foe, 


_ Raspings of aa give a clear flame of a silver colour, 
ee a little to that of lead; or rather a white dazzling 
Greek pitch produces a reddish flame, of a bronze colour, 
Black pitch, a dusky flame, hike a thick smoke, which 
obscures the atmosphere. 3 : iL 4 
Sulphur, mixed in“a moderate quantity, makes the figme 
appear blueish. 
Sal-anfmoniac and Verdigris give a greenish flame. 
_Raspings of yellow Amber communicate tothe flame a 
lemon colour, —- / 
Crude Antimony gives arusset-colour , 


bs DCCCX LIX. 


* " Inx PowpDenr. a 


Common liquid Ink i# not easily, transported. froxa, one. 
: plgce to anbther 3_and, besides Crp, dings sien it im ap. 
to dry ifthe ink-holder. In bottles, unless well eorked,, it 
becémes decomposed and evaporates; and if the botgles 
happen to break, it may. spoil clothes, or ‘a artcle: 
near it? For the convenience, therefore, of 
either by land Tnk-powder has. 
This is nothing else thay the: substanoiy : en 
















i Wdlinds'ns to reduce them to powder,dut without 

duding flame, which may be done by wrapping up a 
aiid] packet of @f them in a piece of tinned iron, and tying 
round | ita bit of iron wire... Pitt this packet into an oven, . 
heatedl to the same degree as that required for baking bhead: 
e the kernels will, be reduced to a sort of Ch - with 
a@Tnk may. be made similar to that brought from 
China. | ta 

» Pound this Charcoal in a mortar, and reduce it to an im- 

e powder, which must be finely sifted. Now form a 

ty thick solution of gum-srabic in water, and, having 
mixed it with the powder, grind the whole on a stone, in 
the ‘same ‘mannér as tolour-men grind colgprs. Nothing 
rhe is se but to put the pasté into some sm 
| ed of cards, and rubbed over with.w hite wax, 
regent prevent iho adhering to them. 4 | 
Rotate In regard to the smell of the Cina ink, it arises fron. 

tle tusk, which the Chinese add to the gum-water, and apy easily 
be dinftated., Ake Sgures seen on the sticks of China ink, are the pase 









HE 









ticedlar. marks manufacturers, who, as in all other countries, a 
- desipous.of distinguishing whatever comes from their hands. | 
Dg, Lewis thinks, from the information of Father du Halde, that. 


: of nothing but lamp black andzauimal”giie. 
Having boiled a’stick of China ink in sever portions of water, in eng 
to extract.all the soluble parts; and having filtered the gifferent liquys 
which he evaporated in a stone vessel, he found that they had the 
odour a8 glue, and that they left, after evaporation, a wey ne 










ble a of a tenacious ger ee wh pp neemmed | to 2 ag 
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Eonerrsicess Inks; FOR RESISTING THRE herich « 
 Corrofive Substances. a 
: sas scan it is of Peete to <3 an ik 









wot T ntine 
nk be ribary too roe of Teepe heldi 


"mixture of genuine Asphaltum dissol fed an . ey 
tine, Armber Varnish, and Lamp Black, “w Wid, beat 
ae ads 

This Ink is particujarly useful for labelling phials, & 











sontaining chemical or corrosive substances, = ae 
a a DCCCLIL. i BiB 
Reavy Mrrnop OF PRODUCING A Fac-stMILe ra any: 


The Pen should be made of Glass Enamel ;: the ‘eount 
Jeing small and finely polished; so that the-part above: the: 
xomt may be large enough to hold as much, or more Ink. 
chan. a:common writifg Pen. 

A:wmixture of sual: parts of Frankfort Black, and fresh 
Butter, is:"ow to be smeared over sheets of Paper, and is: to 
se rubbed off after a certain time. ‘The paper, thus : smeared,. 
's to be pressed ‘for some hours; taking eare to“have: sheets 
of blotting-paper between each of the sheets of black 
When fy for use, writing paper is put between shee ‘a 
slackenet paper, and the upper sheet is to be written on, 
with common ink, by the glass or enamel fen. “By this.me- 
‘hod, not only the copy is obtained on which the pen writes, : 
ut also, twa, or more, made by means of the blackengd 
fogs ag 7 sce 
ie: de DCCCLIN, . eM canes § 
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CoLourep Inks, 


Few of these are now’ ‘used, re the exception: of Red: 
Ink. The'preparations are simple, ‘eeing dlecoctions of Gyeing 
or colouring materials in water, thickened with Gum Arabic; 
or being composed of coloured metallic Oxides. or. inselub 
powders, merely diffused in Gumygater. ‘The pr rtion of: 
Gpm? Arabic to be used, may be the same as for black wrt 
ing Ink. Ali that applies to.the fixed or fugitive ‘natule of 
the Pare ticles weeds ak ‘dye yeing, naa be at applied, ‘tiene 
ral, to u ., wt FR a f 


betatices oo ee 
Red ar i ust iy Suede oy “boiling abodt y se Ryall el 
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alips 0LOuRING ann BLeatisrne, «°° ™ 
| Brazil Wood i in a pint of. Weter, fort ideale of an hour ; 
and adding to the dediiction The uisite quantity of Gum, 
and Sbont bal as much “Alam.” The Alum Wott heightens 
the colour, and makes it less fagitive. : Probably * little 
:Madder: would. make it more durable. -. ef 
Blye Ink may be made by diffusing Prussian blue, or In- 
digo, through or Gum-water. 
“Yellow, Laka mage by a ‘solution of Gamboge in 
Gum-water.” | 
The common. eciec ata cakes, diffused in Water, will 
“make sufficiently good coloured. Inks for most purposes. 
Ipke-of. aie colours nis eof be made from a strong gecoc- 
tion of. the ingredients used in dyeing, mixed ih a little 
Alum gpd Gum Arabic. For example, a strong decoction: 
of | L-wood, ‘with as much Alum gs it will dissolve, 
with a little Gum, forms a good red Ink.” In this process, 
- lake is ae and its precipitation is. retarded S 
am. . | ee 


Observations. i ate the coloured inks which have been written 
with in ancient afd modéfn times. Golden ink was used by various 
— ba be seen in several libraries, and “fn the archives of 

fs ink; made of vermillion, is frequently found in the 

ort 3 Sr bat none are found written éntirely with ink of that 
paar ibe pra seed 4etters are made with:s kind’o f varnish, which 
Poss phi posed of vermillion and gun. Green ink wrt rarely 
charters, are often in Latin MSS. especially i in those of the lat- 

‘¢éb aiges: the guardians of the Greek emperors made use ofiét, jn sig- 
natures; til cia lattes wet® of age. Blue or yellow ink fer seldgm 
wed but in’ e yellow has not been in use, as far ag’ can dhe 

‘“Jeatped, for sig hundred years. » 

‘Metallic mA other characters wete sometimes burnished. exe 
wed ‘ean varnish by the Latins and Grggks 5 t much more 
‘lattet, with -wliom it continued a long ti The ad or varnish rt 

was af repent in the ninth century. % 
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% Cony eines” oF Fe : Pe me. 3) 
 € Gi, Nitrate of Silver MUS! 

At is well known that Light‘has a "weal effect upon 
many ‘ef the Metallie Oxides, causing them’ to ‘turty black. 
Mr. J. Wedgewood, availed himself of saa ddity for 6 
ing paintings on Glass, and making profilés-of gares by 
means of Nitrate of Silver. oh 

Cover white Paper, or Leather, « with a solution of Ni. 
trate of Silver, and place-it behind a painting on Glass, 
whieh is exposed to the rays of the sun. ‘The rays that 
come through will blacken the Paper; but’ the shades will 
be more or less deep, in proportion to ed aus tities of 
Light transmitted through the different e Glass. 
Where the Glass is transparent, and the re comes 
through, the Paper will be quite black ; where the Glass is 
quite opaque, and does not transmit ae Aight, the Pap 
will be quite white; and there will be d s of intensity 
of the s radgw of every variety between ogres 









- Observations. Thiep icture is not sensibly’ ‘affectedthy the light of 
candles or  rrecme bust day-light destroys it very wane causal nar 2 all 
the paper black; nor have any means, hitherto 


abide af this b A aieacoasful. Besides the application of 

perty of nitrate of ‘gives to copying the light and shadow.of Bae 
on glassy it may be applied to some others. By means of it deliziga- 
‘S$on8 may be made of all. such objects as are ard ye and partly 

fransparent. The fibees of: leaves, and the wiltigs ects, may. be 
‘pretty accurately represented by its it; by only maki the — TAS Bass 
nate them, upon prepared leath oon OF paper. Se. y found, 
images of small objects, produced liga means pipe solar ‘nlero- 
scope, may be copiéd witHout d culty on this prepared paper.: He 
nd that the best roportion was one part of nitrate, to abous sen-of 
Mer. This i¥ sufficient to enable the paper to become tinged, with= 
Burting | its texture. , 


we gras 





gs rae a = 

pathetic Inks are such as do not‘appear after shey a are: itten 

Sut which may béimade . avp at pleasure, by certain ‘means 

40 be*used for that purpose. y of substances have en sed 
ic Ipks: among cg aye the following: Ah 2 es : 

£8 gy ee. =e ae nee ae 
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draw a sponge over it, wetted, with a solution of Tin. in 
Aqua Regia, the writing will immediately appeag, of a purple 
colour ~ eae be 


¢ 


DCCCLVII. 
Ga.iate oF Inon. ; 
Write with an. infusion of galls, and when the writing is 
required,to appear, dip it into a solution of Sulphate of Iron: 
the letters will appear black. -* 


DCCCLVIII. 
Nirzo-Mvgiate oF Cosatt. 


Pulverise one ounce of Cobalt and pour over it four: 
ounces 6f Nitric Acid in a retort. Digest in a sand-bath 
for six hours. One ounce of Muriate of Soda diluted in 
four ounces of Water must now be added; filter and pre- 
serve the compound. When to be used, it must be diluted 
with three times its bulk of distilled Water, to prevent cor- 
rosion of the paper. 

Observations. The nitric acid, alone, will anawer the purpose without 
the muriate. of soda. The salt here obtained is seldom a pure salt of 
cobalt, as fron is so often combined with it; the solution of cobalt and 
iron is green when ri et to heat: but when a pure blue is wished 
for, the oxide of cobalt must be precipitated by pure potass, which re- 
dissolves the oxide of cobalt and answers as a sympathetic ink. This is 
of a red colour before it is written with, and blue after. 


DCCCLIX. 
—_ Painters’ Ink. . 

Ten, or twelve, gallons of Nut-oil-are set over the fire, in 
a large iron pot, and brought to boil. It is then stirred 
with an iron ladle; and whilst boiling, the inflammable ya- 
pour arising from it either takes fire of itself, or, is-kindled, 
and is suffered to burn ig this way for about half an hour : 
the pot being partially Braced: so as tb regulate: the oy 
of the flame, and, consequently, thetheat communicated 4 
the oil. It is frequently stirred during this time, that the 
whole may be heated equally; otherwise, a part would -be 
charred and the rest left imperfect. The flame is then ¢- 
tinguished by entirely covering the pot. The oil, by this 
process, has much of its unctuous quality destroyed, and, 
when cyld, is of the consistence ef soft tupentine: it 1s 
then called Varnish. . After this, it is Phade into Ink, by mix- 
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ture with the requisite quantity of lamp-black ; of which, 
about two ounces and a half are sufficient‘for stxteen ounces 
of the prepared oil. The oil loses, by.the boiling, about an 
eighth of its weight, and emits very offensive fumes. Se- 
veral other additions are made to the oil during the boiling, 
such as crusts of bread, onions, and sometimes turpentine. 
These are kept secret by the preparers. The intention of 
them is more effectually to destroy part of the unctuous 
quality of oil; to give it more body to enable it to adhere 
better to the wetted paper, and to spread on the types neatly 
and uniformly. : 

Besides these additions, others are made by the printers, 
of which the most important is generally understood to be 
& aa fine Indigo in powder, to improve the beauty of the 
colour. Z 


Observations. Printers’ ink is avery singular composition, partaking 
much of the nature of an oi) varnish, but differing from it in the quae 
lity of adhering firmly to moistened paper ; and iu being, to a considera- 
ble degree, soluble in soap-water. 

Itis, when used by the printers, of the consistence of rather thin 
jelly ; so that it may be smeared over the types readily and thinly, when 
applied by Jeathern cushions, and rollers; and it dries very speedily on 
the paper, without running through to the other side, or passing the 
limits of the letter. 

Red printer's. ink, is made by adding to the varnish, about half its 
weight of vermillion, A little carmine also improves the colour. 


DCCCLX. 
Copper-PLate Prinrer’s Iwk. 


Ink for the rolling-press is made of Linseed Oil, burnt in 
the same manner as that four common printing Ink ; and 1s 
then mixed with Frankfort-black, finely ground. ‘There 
are no certain proportions which can be determined in this 
kind of Ink ; every workman adding oil, or black, to his Ink, 
as he thinks proper, in order to make it suit his purpose. 
Some, however, mix a portion of common boiled oil which 
has never been burnt: but this must necessarily be a bad 
practice, as such oil is apt to go through the paper; a fault 
‘very common in prints, especially if the load is not, very 
thick. No soap 4 added ae a Ink isnot cleared off 
from the copper-plates, with Alkaline ley, as in common pri 

aa but with a brush dipped in oil a — 


498 . COLOURIMG AND SLEACHING. 


BCCCLXL 
Lrtu0GRAPHY ; OR PRINTING FROM STONE. 


A very ingenious process’ has of Jate years been employed 
to answer, at the same time, both the jel shag of designing 
and engraving ; of, in other words, to produce an engraving 
by the art of designing. ‘This art is called Lithagraphy, or 
Stone Engraving ;. and among the German artists, chemische 
druckery, or chemical printing. It consists in being pro- . 
vided with a few slabs of marble, about the size df Dutch 
tiles, or larger, according to the intended dimensions of the 
print; the thickness should be about two, inches. 

The landscape, or other subject, is then to be traced over 
with a pencil ; and the pencilled lines are to be afterwards at 
leisure retraced with a particular ink which was at first a 
great secret. Itis now, however, known to consist of a solution 
of Shell-lac in Potass, coloured black by soot from burning 
wax. When the design has been gone over with this ink, 
it is left to dry, which conical about two hours, 
though this will depend upon the ‘temperature and dryness 
of the atmosphere. The face of the marble being, after this 
process, washed with Nitric Acid, moré or less diluted, accord- 
ing to the degree of relief desired, the whole surface will be 
corroded, exeept where defended by the resinous ink. The 
operation is now completed ; and to obtain printed copics, 
nothing more 1s necessary than to wash the marble clean; to 
distribute over it, by means of printer's balls, an ink similar. 
to that commonly used by printers ; and to press down upon 
the design, by a roller, or copper-plate press, a sheet of paper 
properly disposed in a frame. 


DCCCLXIT. 
Biackinc-BaLus For SHOES. 


Take mutton suet, 4ounces; bees’-wax, one ounce; swect 
oil, one ounce; sugar-cagdy and gumearabic, one dram 
each, in fine powder: melt these well together over a gentle. 
fire, and add thereto about a spoonful'of turpentine,#and 
lamp plack sufficient to give it a good black colour. While 
hot-enough to'run, make it into a ball, by pouring the li- 
quor ings atin mould; or Jet jt stand tilf almost cold: or 


it may be moulded by the hand. ca 
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DCCCLXIIf. 
Lrauip Jaran Biacxtne. 


Take 3ounces of Ivory-black, 2 ounces of coarse Sugar, 
one ounce of Sulphurie Acid, one ounce of Muriatic Acid, one 
lemon, one table-spoonful of sweet oil, and one pint of vine- 
gar.—First mix the ivory black and sweet oil together, then 
the lemon, and sugar, with a little vinegar to qualify the 
_blacking ; then add the Sulphuric and Muriatic Acids, and 
mix themtall well together. : 


Observation. The sugar, oil, and vinegar, prevent the acids from in- 
Juring the leather, and add to the lustre of the blacking. 


DCCCLXIV. 
CyueaPrp Metraop. 


Ivory black, two ounces; brown sugar, one ounce and a 
half; and sweet oil, half a table-spoonful.— Mix them well, 
and thén gradually add half a pint of small beer. 


DCCCLXV. 
Anotuer Mernon. 


A quarter of a pound of ivory black, a quarter of a pound 
of moist sugar, a table-spuouful of flour, a piece of tallow 
about the size of a walnut, and a small piece of gum arabic. 
— Make a paste of the flour, and whust hot, put in the tallow, 
then the sugar, and afterwards mix the whole well together 
in a quart of water. 


BLEACHING. 


The art of bleaching is of great antiquity.—The ancients 
were acquainted with the detersive quality of some kinds of 
clay,‘and the effects produced by the action of the atmosphere, 
moisture, and light, on the stuffs exposed to them. Health 
and.cleanliness rendered it necessary to devise quicker me- 
thods than these; and the properties of soaps, and leys of 
wood-ashes were therefore soon discovered. a 

Inthe present age, the arts have taken advantage of pro- 
cesses and detersive menstrua, the existence of which was ,be- 
fore unknown; these discoveries haye succeeded each other 
with such rapidity, that the last twenty years have effeeted a 
complete revolution in the art of bleachmg. = 


500 COLOURING.AND BLEACHING. 


This art is naturally divided into two distinct branches; 
the bleaching of vegetable and of animal substances. These 
being of very different natures, require different:processes 
for whitening them. Vegetables consist of Oxygen, Hydro- 
gen, and Carbon, of which,the latter is in the greatest pro- 
portion; while animal substances, besides these, contain also 
: bart quantity of Azote, and also Phosphorus and 

ulphur. 


BLeacHine or Fiax and Hemr. 


If ripe flax is examined, it will be found to be composed of fibres or 
filaments united bok roe A fo sap, enveloping a semi-ligneous sub- 
stance, and covered by a thin bark. It is the fibrous part only that 
is used for making cloth, and it must therefore be previously separated 
from the other matters. 

The sap, or succulent part, is composed of extractive principle and wa- 
ter, and the first process is to separate this substance, which holds the 
filaments together. As soon as the flax is pulled, it is steeped in soft 
water until the putrefactive fermentation takes place. This degree of 
fermentation begins with the succulent part, as being more susteptible 
of decomposition than the rest. Was the flax to be continued long in 
this state, the whole substance of it would be decomposed or destroyed ; 
upon the same principle that malt is injured by too long steeping, or 
that wort luses its substance by too long a fermentation. It must there- 
fore be taken out of the water while yet green, and before the whole of 
its sap is separated, Well-water, and brackish water, must be care- 
fully avoided, as well as that which flows over a gypseous soil. Such 
waters accelerate putrefaction, and hurt the quality of the hemp and 


ax. 

The flax, when taken from the water, is spread out upon the grass to 
dry. During the fermentation and decomposition which thence result, 
there is a speedy combination of oxygen and carbon. Exposure on the 

rass facilitates the escape of the carbonic acid into the atmosphere, and 

e plants become of a whitish grey colour. 

It is known that a ley, very slightly alkaline, may be substituted with 
advantage, for this long and noxious operation : it is therefore certain, 
that a chamber from twenty to thirty feet in length, into which the 
steam of alkaline caustic water, (of the strength of one-fourth of ade 
gree only,) is introduced, will be sufficient to produce the same effect 
as watering on an immense quantity of hemp and flax, suspended on 
hasket-work ; and that, too, in less time, and with lean expense than are 
required from the different manipulations of watering. ‘The losses oo- 
casioned by the negligence of workmen, who, by suffering the hem 
and flax to macerate too long, give time to the decomposition to reac 
the filaments, which renders them brittle, and occasions a considerable 
waste, will be avoided. I this process, the artist cas follow every 
moment the progress of his operativu, and stop it at the favourable 


Nothi “now femains but the wood, and the flax or fibrous part. 
The wood is a hollow tube covered over very compactly with the flax. 
to separate the, wood, it must be kiln-dried, iu vader to reuder it ‘--- 
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gthle or brittle; but care must be takeri not to apply too much heat, for 
r of injuring the flax. | : | 

__ It is next.to be beaten or broken, by which means the flax is not only 
divided into small fibres, but most of the wood is separated, and the 
part which adheres is reduced to small fragments. To separate these 
again, the flax is to be thrashed, in. small parcels at a time, either by 
manual labour, or mills contrived for the purpose. Hackling is the last 
process ; which is drawing or combing the flax in small parcels at a 
time, through a pile or group of polished and sharp iron spikes, placed 
firmly in woud through an iron-plate. 

The linen, as it comes from the loom, is charged with what is called 
the weaver's dressing, which is a paste of flour Boiled in water; and as 
this is brushed into the yarn of the warp before it is woven, it is some- 
what difficult to separate it when ay To discharge this paste, the 
Linen must be steeped in water for about forty-eight hours, when this 
extraneous substance undergoes a kind of fermentation; this does not 
extend to the substance of the linen itself, upon the same principle that 
the green sap is disengaged from the flax without injury to its texture. 

When the linen is weil washed after this last process, it contains no- 
thing that water can separate; it is of a greyish-white colour, although 
the fibres of which it is composed, when divested of every adventitious 
substance, are naturally very white. 

The matter which thus colours the linen, is of a resinous nature, inso- 
luble in water, and from its intimate union or dissemination through the 
very fibres of the flax, is difficult of separation, even by those substances 
which have a solvent power over it. 

To disengage it, however, in as cheap and expeditious a manner as 
possible, without injuring the texture of the fabric, is the sole object of 
the process of bleaching. 


DCCCLXVI. 


Bieacuine spy Means or Porass. 


Potass is the first menstruuin which should be used in 
bleaching. It is most economical to render it caustic. This 
is done by adding quicklime to the mild Potass, the former 
having a stronger affinity for the Carbonic Acid than the lat- 
ter. But care must be taken not to use the alkali too strong, 
otherwise it will attack and destroy the fibrous part. ‘Fhe 
Potass, from its solvent power over the colouring matter, dis- 
solves and separates the parts iminediately exposed to its.ace 
tion; that is, the part of it which rests superficially up 
the fibres of the flax or thread; for it requires ten or twelve 
repeated boilings, at least, with the alternate agency of the 
atmosphere, to separate tlie whole of the resin. ae 
- Observations. It might be asked, why such an active solvent as:pql 
ass should pot carry away the whole of the resin at once, or at le 
imuch as it alone could in any way separate, This requires’ an’ expl 
nation. What appears to us to be a sitigle ultimate fibre of flax in 
linen, is com of s bundle of winute filaments, closely ceny 
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or agglutinated together by the resinous matter ; the potass, first used, 
therefore acts only upon the resin of the external coating of filaments ; 
by which means they are loosened or separated, and exposed to the 
further action of the air. The second boiling in potass opens a second 
layer ; until the whole is divided, or opened to the centre. Were the 
pk tae of potass sufficiently strong to force its way at unce to the 
centre, it would act upon the filaments themselves, and destroy the 
texture of the cloth. | 

Each filament, after the process of potass, retains an impregnation 
of colouring matter, so intimately united, as to resist the further ac- 
tion of it, This can only be removed by the slow and gradual influence 
of the oxygen gas of the atmosphere. 

From the properties of oxygen gas and potass, their manner of oper- 
ating is very obvious. The oxygen gas dissolves in each boiling, a 
certain quantity of the colouring matter, with which it forms carbo- 
nic acid gas, and partly divides the filaments that eluded the action of 
potass. The carbonic acid gas, from its volatility, flies off and mixes 
with the atmosphere. Thus, altcrnatcly, the one dissolving, and the 
other burning out, (for bleaching is slow combustion,) the linen is 
whitened. 

Mankind have at all times employed free air as the most convenient 

menstruum for bleaching. When tired with the slowness of its action, 
they assisted it by detersive leys, which abridged the process a little : 
and this union of boiling and exposure on the grass, formed the whole 
of the ancient art of bleaching. Formerly, when it was necessary to 
bleach cloth, it was customary to immerse it in pure water, to free it 
from the dressing. This preliminary operation was sometimes hastened 
by cold ley ; the cloth was then rinsed in running water, and spread 
out on a meadow, round which ran a stream of limpid water that served 
for watering the different pieces. 
' After being exposed in this manner some time, the cloth was washed 
and boiled in a fresh ley; it was then again spread out on the gross: 
and this operation was several times repeated, until the required white- 
ness was obtained. It was still necessary to wind it through soapy 
water, not ouly to give it softness and pltability, but to bleach com. 
pletely the borders, which oppose the longest resistance. 

It was brought to its ultimate state of whiteness by drawing it through 
whey, or diluted sulphuric acid. By this short description it inay be 
seen, that a considerable time wes necessary before the absorption ot 
oxygen could take place ; to hasten this operation uf nature appeared 
impossible, until modern chemistry hud demonstrated that oxygen might 
be extracted, and combined with water, to be afterwards applied to 
rubstances where its influence might be necessary. 


BLEACHING BY MEANS UF THE Ox' 


The Oxygeuated Muriatic Acid Gas has been already 
described. This gas, combined with water, forms the Oxy- 
genatcd Muviatice Acid, which is therefore only a combina. 
ion of Muriatic Acid ayd Oxygen, but this principle a:d- 
heres but weakly to the Muriatic Acid. 


COLOURING AND BLEACHING. 503 


All vegetable colours are attacked by this Acid, and 
whitened with more or less celerity, which depends on their 
greater or less facility of combining with Ox gen. The 
colouring matter undergoes a slow action, which terminates 
by the formation of Carbonic Acid, which, escaping under 
the form of elastic fluid, produces what we call bleach ing 


Observations. In whatever manner the oxygenated muriatic acid is 
procured, it is evident that the oxygen adheres to it only weakly ; and 
it is on this property that the possibility depends of producing speeciily, 
in manufactories, that action which the atmosphere produces but slowly, 
and of bleaching ,in a space of time proportionally short. 

The oxygenated muriatic acid is employed in four different ways for 
the purpose of bleaching ; first, in the state of gas alone; secondly, 
in the state of gas combined with water, or what is called the acid : 
thirdly, potass is mixed with the acid to condense the gaseous vapour 
and destroy its suffocating odour ; fourthly, oxygenated muriates, dis- 
solved in water, are employed. 

‘The first method, viz. employing the gas, was never used but for the 
purpose of experiment ; as the vapour is of so noxious a quality, that 
to hreatheit is fatal, and several people fell a sacrifice to their attempts 
in employing it. 

When condensed in water, or in the state of oxygenated muriatic 
acid, it was found inconvenient in the large way, on account of the ex- 
pence and difficulty in constructing the necessary apparatus, and the 
susfucating vapour which escaped. 

For the discovery of the oxygenated rnuriatic acid, its effects on co- 
louring matter, and its inestimable advantages, the arts are indebted 
to the celebrated Scheele. M. Berthollet lost no time in applying this 
curious and highly interesting substance to the most important practi- 
cal uses. His experiments on bleaching by oxygenated muriatic acid, 
proved completely successful, and he did not delay to communicate his 
valuable labours to the public. The new method of bleaching was 
quickly and successfully introduced into the manufactories of Manches- 
ter, Glasgow, Rouen, Valenciennes, and Courtray ; and it has since 
been gradually adopted in almost all parts of Great Britain, Ireland, 
France, and Germany. The advantages that result from this method, 
which accelerates the process of whitening cottons, linens, paper, &c. 
to a surprising degree, in every season of the year, can be justly ap- 
preciated by commercial people only, who experience its beneficial ef- 
fects in many ways, but particularly in the quick circulation of capi. 
tal. 

To save the expence of first preparing the muriatic acid, the usual 
practice is to mix with the oxide of manganese, muriate of soda or com- 
mon saJt, and sulphuric acid diluted with water. The sulphuric. acid 
acts upon the salt, and disengages from it the muriatic acid, which is 
oxygenated by the oxide of manganese. The proportions observed when 
cotton is to be bleached, are, 

Manganese, == 30 parts 
Common salt, 80 
Sulphuric acid, uo 
Water, - 1H) 
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a: Hoe Tinen-cloth the proportions are as follow: 

wakes Manganese, - 60 parts. . 

aap a » Salt, » hat s° 60 
Sulphuric acid, 50 


oe ae a eee Water, Mme od 50. 
"The better these substances are combined together, the more easily 


will the acid gas he disengaged by the action of the sulphuric acid. 
So pecenxvirt. : 
To Buracu Lines, &. sy THe Oxy-Mcriatic Actp. 


‘To ascertain the strength of this Acid for bleaching, a 
solution of Indigo in the Sulphuric Acid is employed. The 
colour of this is destroyed by the Oxygenated Muriatic Acid ; 
and according to the quantity of it that can be discoloured 
by a given quantity of the liquor, its strength is known. 
«Cloth is prepared for immersion in Oxygenated water, by 
soaking in a Jey weak potash, and rinsing it afterwards in a 
large quantity of water, in order to free it completely from 
the weaver's dressing, and the saliva of the spinners. 

In this country, machinery is emploved for mnsing and 
beating ; the apparatus must be arranged according to the 
objects to be bleached ; the skeins of thread must be sus- 
ase in the tub destined for them, and the cloth must 
be rolled upon reels in the apparatus. When every thin 
is thus disposed, the tubs are filled wih Oxygenated Mun- 
atic Acid, by introducing a funnel, which descends to the 
bottom of the tub, in ondee to prevent the dispersion of the 
gas. The cloth is wound, or the frame-work on which the 
skeins are suspended is turned several times, until it ‘is 
judged, by taking out a small quantity of the liquor from 
time to time, and trying it by the test of the solution of 
Indigo, that it is sufficiently exhausted. The weakened liquor 
1s then drawn off, and may be again employed for a new 
saturation. 


_ Observations. Great difficulties for a time impeded the of 
this method of bleaching, arising chiefly from prejudice, and the iguo- 
rance of bleachers in chemical processes. These obstacles’ were, how- 
ever, removed Mr. Watt, of Glasgow, and Mr. Henry, and Mr. 
Cooper, at M . Another difficulty presented itself, which had 
nearly proved fatal to the success of the operation. This was the want 
of a proper apparatus, not for making the acid and combining it with 
water, for this had been uprned in a very ingenious manner by Mr. 
let ; but for , ( 






Watt, and M. Be ; the purpose of imtnersing and bleach- 
_ing goods in the liguing, The volatility of this acid, and its suffocating 
i ted its application in the way commonly used in dye- 


houses. ge cisterns were therefore constructed, in which pieces of 
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stuff were stratified: and the liquor being poured on them, the cisterns 
were closed with lids. But this method was soon found to be defective, 
as the liquor could not be equally diffused ; the pieces were therefore 
only partially bleached, being white in some parts, and more or less 
coloured in others. : : 

Mr. Rupp, of Manchester, invented an apparatus for bleaching cloth, 
exceedingly simple in its construction, of small expence, and which con- 
tains the liquor in such a manner as to prevent the escape of the oxy~- 
genated muriatic acid gas. A consideration of no less importance in 
arrangement of this apparatus, is the impossibility of the-vapour injur- 
ing the health of the workmen. 

It was found, however, that the use of the oxygenated muriatic acid, 
slone, weakened the cloth, and various methods for preventing its noxe- 
ious effects upon the health of the workmen were tried without success ; 
till it was discovered that an addition of alkali to the liquor, deprived it 
of its suffocating effects, without destroying its bleaching powers. The 
process aa then to be carried on in open vessels, and haa been cone 
tinued in this manner to the present period. The bleacher is now able 
to work his pieces in the liquor, and to expose every part of them to its 
action, without inconvenience. 

Potash was at first used for this Papers ; and although this advan- 
tage was unquestionably great, it was diminished by the heavy expence 
of the potash, which was entirely lost. Also, the potash which was 
added to the liquor, though it did not destroy its power of bleaching, 
diminished it ; because a solution of the oxygenated muriate of potass, 
which differs from this bleaching liquor in nothing but in the proportion 
of alkali, will not bleach at all. This is a well-known fact, from 
which we might infer, that the oxygenated muriatic acid will lose its 
power of destroying the colouring matter of vegetable substances, in 
proportion as it becomes neutralized by potass. 

Tt was afterwards discovered that the oxy-muriatic acid might be 
combined with the alkaline earths, as lime and barytes, and also with 
magnesia ; by this means forming oxy-muriates, which were soluble in 
water, and had the property of bleachiiig. The oxy-muriate of lime is 
at present, used in almost all the bleaching-grounds. 


DCCCLXIX. 
BLEACHING BY MEANS OF THE Oxy-MupiaTE or LIME. 


If the Oygenated Muriatic Acid is passed through Lime- 
water, it will combine with the Lime, and form Oxy-muniate 
of Lime; but as the water can only retain a small portion of 
‘Lime, this was not found of much use. To cause a larger 

uantity of Lime to combine with the Oxy-muriatic Aad. 
i Lime is mechanically suspended in the water, into which 
the gas is made to pass, and agitated, so as to present 
fresh matter to the gas. By this means, the Oxy-muriate 
of Lime is formed in a very convenient manner; it: is. dis-, 
solved in water, and used as a bleaching diquor. . . 
This liquor is found to be preferable to the oxygenated 
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muriatic Acid, and potass. At the great bleach-field in 
‘Ireland, four leys of potash are applied alternately with four 
weeks exposure on the grass, two immersions in the Oxy- 
genated muriate of Lime, a ley of potash between the two, 
and the exposure of a week on the grass between cach 
ley, and the immersions. During summer, two leys and 
fifteen days ex are sufficient to prepare cloth for the 
action of the Oxygenated muriate ; the three alternate leys, 
with immersions in the liquor, will be sufficient to complete 
the bleaching: nothing then will be necessary, but to wind 
the cloth through the Sulphuric Acid. 


@ 





_ Observations. ‘The oxygenated muriatic acid gas may also be combined 
with ime jaa dry state, or the water may be evaporated, when it is 


employed for the formation of oxy-muriates, which may then be very 

conveniently transported to any distance without injury to ita detersive 
DCCCLXX. 

To BLeach BY MEANS OF THE SULPHURET OF LIME. 


To find a detersive substance, which might be a substi- 
tute for Potass, was an object of the utmost importance. 
Mr. Kirwan suspected that 1t would be found in the Sulphu- 
ret of Lime, and his opinion was confirmed, by Dr. Higgins. 
Sulphur and Lime are both cheap articles; they are very 
easily combined and this combination completely answers 
8 purposes of Potass, without any danger of injuring the 
inen. 

The Sulphuret of Lime is prepared in the following man- 
ner for the purpose of bleaching > Sulphur or brimstone, in 
fine powdex, four pounds; Lime, well slacked and sifted, 
twenty pounds ; water, sixtcen gallons; these are to be well 
mixed, and boiled for about half an hour in an iron vessel, 
stirring them briskly from time to time. Soon after the 
agitation of boiling 1s over, the solution of the Sulphuret of 
lune clears, and may be drawn off free from the insvluble 
matter, which is considerable, and which rests upon the 
bottom of the boiler. The liquor, in this state, ie pretty 
nearly of the colour of sinall beer, but not quite so trans- 
parent. 

Sixteen gallons of fresh water are aficrwards to be poured 
upon the ingoluble dregs in the boiler, in ayler to separate 
the whole of the §ulphuret from them. When this clears 
(being previously wall agitated), it is also to be drawn off and 


COLOURING ANB BLEACHING. 607 


mixed with the first liquor; to these, again, thirty-three gal- 
lons more of water may be added, which will reduce the li- 
quor to a proper standard for steeping the cloth. Here we 
have (an allowance being made for evaporation, and for the 
quently retained in the dregs) sixty gallons of Hquor from 
our pounds of brimstone. : 

Although Sulphur, by itself, is not in any sensible degree 
soluble in water, and Lime but sparingly so, water dissolving 
only about one seven-hundredth pa af its weight of Lime, 
yet the Sulphuret of Lime is highly solable. 7 

When linen is freed from the weaver’s dressing, in the 
manner already described, it is to be steeped in the solution 
of Sulphuret of Lime (prepared as above) for about twelve 
or eighteen hours, then taken out and very well washed. 
When dry, it is to be steeped in the wi das pba Lime for 
twelve or fourteen hours, and then washed and dried. This 
process is to be repeated six times, that is, by six alternate im- 
aii in each liquor, which has been found to whiten the 
inen. 


Observation. Steam has heen lately employed for bleaching with 
great success in France. The process was brought from the Levaut. 
Chaptal first made it known to the public. 


DCCCLXXI. 
BLEACHING By Means or ALKALISED STEAM. 


In the process of bleaching by Steam, the high tempera- 
ture swells up the fibres of the thread or cloth; the pure 
alkali, which rises with the elastic fluid, seizes with avidity 
on the colouring matter; and seldom does the tissue of the 
fax, or hemp, resist the penetrating effect of this vapour-bath. 
‘The whole matter, therefore, by which they are coloured, 1s 
attacked and decomposed by this single operation ; and even 
if we suppose that a part has been able to resist, nothing is 
necessary but to repeat the operation, after a previous im- 
mersion and exposure on the grass, to ensure its complete 
effect. The alkali even appears to have a much livelier 
and more caustic action, when it is combined with calorie, 
than in ordinary leys, where the temperature never rises 
above 162° of Fahrenheit. By making the cloth, or thread, 
pass through one ley of Oxygenated “Muriate of Lime, an 
union is effected. between the solution and the carbon, arising 
from the extracto-mucous matter of the flax; Carbonie Acid 
is furmed ; the water, even, in which this new compound is 








este of the aqueous fluid: but what takes place in the 
open air, where the atmosphere every moment absorbs’ the 
moisture which is evaporated, cannot be applied to a close 
apparatus, where the temperature is elevated in an extreme 
ree; besides, the caloric-always carries with it a little al- 
-kali, even in low temperatures, as is observed when hot water is 
poured over potass ; the steam which issues from it changes 
fue vegetable colours to green. | 
It folHows, from these principles, that the action of steam 
alone does not bleach, and that the concurrence of Oxygen 
is necessary to aid the composition of the Carbonic Acid ; 
this acid requires for its furmation, 28 parts of Carbon, satu-- 
rated with 72 of Oxygen: but all the Oxygen contained in 
the apparatus would not be sufficient to saturate the consider- 
able quantity of colouring matter burnt by the alkaline com- 
bustion, and converted into Carbon ; this deficit must be sup- 
plied by immersion in any Oxygenated liquor whatever, and 
the dispersion of the elastic fluid thus formed must be then 
facilitated by exposure on the grass. 
To bleach cloth in this manner, it must be immersed in a 
slight alkaline caustic liquor, and placed in a chamber con- 
structed over a boiler, into which is put the alkaline ley 
which isto be raised into Steam. After the fire has been 
‘lighted, and the cloth has remained exposed to the action of 
the steam for a sufficient length of time, it is taken out, and 
Immersed in the Oxygenated Muriate of Lime, and afterwards 
exposed for two or three days on the a "This operation, 
which is ic per ans will be sufficient for cotton; but if 
linen cloth shou stil] retain a yellow tint, a second alkaline 
caustic vapour-bath, and two or three days on the grass, will 
be sufficient to give it the necessary degree of whiteness. 
| 7 Bisscuina op Corton. : 
Cotten is a filamentous substance, or a kind of down which env 
the seeds of the cotton-plant. This plant, or shrub, comes originally 


t, and grows only im warm cl | 
This substance, after being separated from the seeds, is alwaye 
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force with which it absorbs ft after the operation; by; 


bd 


a dirty yellow. 






_Kinds, the climate where produced,, fe pyed.: 
mae wees be S gee 


Jour is sometimes yellow, and 


--PCCOLXXIE. 
~ To Bruxacu Corrox 


: ‘To bleach it, does not require the same preparations RS 
hemp and flax. The first operation consists in ‘scouring it 


in a slight alkaline solution; or, what is. better, by exposure 
to Steam. It is afterwards put into a basket, and rinsed in 
runniog water. The immersion of cotton in an alkaline ley, 


_ however it may be rinsed, always leaves with it an. earthy de- 


sit. {t is well known that cotton bears the action of acids 
‘better than hemp or flax; that time is even necessary before 
the action of them can be prejudicial to it; and by taking 
advantage of this valuable property in regard to bleaching, 
means have been found to free it from the earthy deposit, by 
chap: down the cotton in a very weak solution of Sulphu- 
ric Acid, and afterwards removing the acid by washing, lest 
too Jong remaining in it should destroy the cotton. 


B.egacHING OF Woot. 


The substances produced by the animal kingdom differ essentially 
in their constituent principles from vegetables. Vegetables serve as the 


“nourishment to the animals and the insects, the spoils of which we em- 


ploy. Animalized by their organs, they acquire other properties. . 

Wool is a finer kind of hair with which the bodies of several animals 
are covered. It is composed of filaments or tubes, filled with an oily, 
or medullary, substance. The sides of these tubes are perforated with 
a multitude of small pores, which communicate with a longitudinal 
tube. By chemical analysis, woul gives a great deal of oil, and carbo- 
nate of ammonia; caustic alkaline Jeys dissolve it entirely. It experi- 
ences no change in boiling-water ; it alters very little when preserved 
in a place well aired; acids have very little action on it; when exposed 
to a strong heat, it enters into fusion. . a 

Au examination of these chemical facts is necessary for understand- 
ing the principles which ought to direct the artist in the bleaching of 
this substance. The little action which acids have upon wool, and its 
unalterableneas in water, even when aided hy. heat, render it necessary 
‘to have recourse to alkaliue or saponaceous leys; but its salubility in 
these salts shews, that great prudence and caution oust be.employed. 
Ii regard to acids, noe have been hitherto used but, the. gul aurous 
“acid, obtained in the ga<cous state by combustion. 




















_ Wi thie preliminary aperatons ty vicki bj 
it customary to Setve a Bittle of ite. grease, to secure it from 
sects. Wool is often freed from:the grease by the farmers, 
when they wish ¢o él! it ata high: price; but in the subse-. 
quent manipulations, it is greased or ailed before it is combed, 
as fat matter attracts dust, it dirties and 


— &e.: ‘and as this fat matter attract 

ickens the stuffs. ‘The first kind of bleaching to which 

wool is subjected, ‘is to free it from these impurities. This 
ration i¢ called scouring. In manufactorics, it is genct- 

y performed by means of an ammoniacal Icey, formed of 
five measures of river water and one of stale urine; the 
Wool is isamersed for about twenty minutes in a bath of this 
mixture, heated to fifty-six degrees; it is then taken out, 
suffered to drain, and then rinsed in running water: this 
manipulation softens the Wool, and gives it th : first degree 
of whiteness: it is repeated a second, and even a third tiie, 
after which the Wool is fit to.be employed. In some placcs, 
scouring is performed with water slightly impregnated with 
soap; and indeed, for valuable articles, this process is pre- 
ferable, but it is too expensive for articles of less value. 

Fulling the cloth adds still to the whiteness ; and if an in- 
creased degree is necessary, it may be procured by the ac- 
tion of the Sulphureous Acid; that is to say, of the fumes 
of Sulphur in a state of combustion, or the vapour of that 
acid condensed and combined with water. 

Sulphuring is generally performed in an arched or very 
close chamber, constructed in such a manner, that the arti- 
cles to be ie ag to the action of the Sulphur can be sus- 
pended on poles. ‘I'he chamber being filled, a certain quan- 
tity of Sulphur is put in a state of combustion in flat dishes, 
having a large surface with very little depth; the entrance 
is speedily shut, and all the interstices around the door are 
carefully stopped to prevent the access of the atmospheric 
air. The acid generated by the combustion of the Sulphur, 
penetrates the stuffs, attacks the colouring matter, destroys 
it, and effects the bleaching. The stuffs ure left in the stoves 
some time after the combustion has ceased. ‘This time varies 
from six to twenty-four hours. They are then taken out, 
and made to pass through a slight washing with soap, to 
remove the roughness they have acquired by the action of 
the acid, and to give them the necessary softness. 
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"This simperfact. “At'Grot, the: acid of the Sul- 
phur acts only on the afrfaces, and dove not penetrate. "This 





aérial immersion ‘is “ho sufficient ; the gap & Rnot introduce 
itself to a sufficient depth imto the. st uffs, and ‘the, superficies 


superior method has beer lately invented, which is by 
making use of the Sulphurous Acid. Cee a A 

The Sulpburous Acid, or that acid generated by.the im- 
perfect combustion of Sulphur, differs from the oy 
Acid (oil of vitriol), by its ‘containing less of the acidifying 
principle. 

Sulphurous Acid gas unites very aad with water, and in 
this combination it may be employed for bleaching Wool and 
Silk. ‘The Sulphurous Acid, in this state. of liquidity, may 
be prepared by making it traverse water in an. apparatus 
nearly similar to that used for preparing Oxyge Muria- 
tic Acid. ‘The most economical method of obtaining it, is 
to decompose Sulphuric Acid, by the mixture of any com- 
bustible matter capable of taking from it a part of its Oxy- 
gen. In exact experiments of the laboratory, when the che- 
mist is desirous of having it in great purity, it is obtained by 
ineans of metallic substances, and particularly by Mercury ; 
but for the purpose of which we are treating, where great 
economy is required, we should recommend the most com- 
mon substances. Take chopped straw, or saw-dust, and 
introduce it into a Mattrass; pour over it Sulphuric Acid, 
applying at the same time heat, and there will be disen- 
gaged Sulphurous Acid gas, which may be combined with 
water in the apparatus. , 

‘The pieces are rolled upon the reels, and are drawn 
through the Sulphurous Acid by turning them, until it is 
observed that the whiteness is sufficiently bright. They are 
then taken out, and are left to drain on a bench covered 
with cloth, lest they should be stained in consequence of 
the decomposition of the wood by the Sulphurous Acid; 
they are next washed in river water, and Spanish-white is 
employed, if it should be judged necessary. ‘This ore 
tion is performed by passing the pieces through a tub of 
clear water, in which about eight pounds of Spanish-white 
have been dissolved. ‘To obtain a fine whiteness, the stuffs, 
in general, are twice sulphured. According to this process, 
one immersion, and reeling two or three hours, are sufficient. 
Azuring, or blueing, is performed by throwing into the Spa- 





POLLING. 


Folli is the at of cleansing, scourin , and pring ot | 
and stock! , to rerider them stronger, c closer, : and firmer ; a sil, 


vnilling  Gulling of cloths and other stuffs is performed a kind of 
water-mill, thence. called a fulling, or idl aeilea mill. These except - 
in what relates to the mill-stones and hopper, are much the came: with: . 
corn-milis: and there are even some which serve indifferently for ether 
use ; corn being ground, and cloths fulled, by the motion of the same . 
wheel. Whence in eome places, particularly in France, the fullers are” 
called millers ; as grinding corn, and milling stuffs, at the same time. ~ 
The principal parts of the fulling-mill are :~the wheel, with its trundle ; 
which gives motion to the tree or middle, whose teeth communicate 
with pestles or men ae which are hereby raised and made to fall 
arr mg es » accordi ts peath catele ou, or quit.a Riad of latch in the 
m pestles and troughs are of wood; each 


trough having = least And pil sopieed three, pesties, at the discretion of 
the Salar, or or.according to the farce of the stream of water. In these 
oust are jgid the cloths, stuffs, &c. intended to be fulled: then, iet- 
of water. fall, on.the wheel, the pesties are successively 
ier all Lo and by their weight and velocity, stamp and press the 
stuffs ve Strongly, bgp by these means become thickened ‘and con- 
densed. the course of pode agp they sometimes make use of 
urine, sometimes of fuller’s and sometimes of soap. To prepare 
the stuffs to receive the first impressions of the pestle, they are usually 
laid in urine ; then iu fuller’s earth and water ; and, lastly, in soap dis- 
solved in hot water. Soap alone would do very well ; but this is ex- 
ve though fuller’s earth, in the way of our dressing, is scarcely in- 
rior to it; but then it must be well cleared of all stones and grittiness» 
which are ‘apt t make holes in the stuff. . As to urine, it is certainly 
prejudicial, vs gop. ar to be = discarded ; not so much on aceount 
of its fil ya ar, salnest which — are apt 
to render the sam proges 


- peaciex ry. 3 
Ast oF Fo.rine Crorns, Woo.Lews, &ec.. 


The méthod of Pulling cloths and woollen stuffs with soa 
is this. a coloured cloth, of about 45-ells, is to be laid i in t 
usuel maener in the trough of a -falling-mill, without first 
soaking it’in water, as is commonly practised in many places. 
To full this trough of ck pounds. are required, 
ie ta Be. melted in two pals of river, or 
spring water; aaa hotias the hand.can well bear it. “This 
solution is to be poured by hittle.and little upan the cloth, in 
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proportion as it is laid in the trough; and thus it is to be 
ulled for ‘at least. two hours; after witich it is to be taken 
out and stretched. This dotie, the cloth is immediately re- 
turned into the same. trough, without any new soap, and 

there fulled two hours more. Then taking it out, they 
wring it well, to express all the grease and filth. After the 
second fulling, tke remainder of the soap is dissolved as in 
the former, and cast four different times on the cloth, re- 
membering to take out the cloth every:two hours to stretch - 
it, and undo the plaits and wrinkles it has acquired in the 
trough. When sufficiently fulled, and brought to the quality 

and thickness required, scour it in hot water, keeping it in 

the trough till it is quite clean. As to white cloths, as these. 
full more easily, and in less time than coloured ones, a third 

part of the soap may be spared. 


Observations. The fulling of stockings, caps, &c. should be performed — 
somewhat differently, viz. either by the feet or the hands, or by a kind of 
wooden rack, either armed with teeth of the same matter, or else hofses, 
or bullocks teeth. The ingredients made use of are, urine, green soap, 
white soap, and fuller’s earth. But the urine also is reckoned prejudicial 
here. Woven stockings, &c. should be fulled with the soap alone: for 
those that are knit, earth may be used with the soap. Indeed it is corg- 
mon to full these kinds of works by the mill, after the usual manner 
of cloth, é&c.; but that is too coarse and violent a mauner, and apt to 
damage the work, unless it is very strong. 3 


BLEACHING OF SILX. ; 


Silk is a semi-transparent matter, spun by a caterpillar, and formed 
of a substance contaimed in its body, which becomes hard in the air. This 
insect inhabits warm climates, being indigenous in Asia: it was natur- 
alized in Europe about the time of the downfall of the Roman Empire. _ 

The filaments prepared by the silkworm are rolled up in a pod or ball. 
In this state, in which we find it, it is covered. with a yellow varnish, 
which destroys its brilliancy and renders it rough. Silk by chemical 
analysis gives carbonate of ammonia and oil; water ata boiling heat 
produces no effect upon it ; alcohol makes it experience no change ; but 
concentrated alkaline leys attack and dissolve it. 

To give’ splendour to silk, it must be freed from jts varnish. This 
covering is soluble in alkaline leys. Silk is generally scoured by means 
of soap, by which it loses one-fourth of its weight. The matter dizen~ 
gaged from it is very fetid, and if the silk is not rinsed in plenty of water, 
nutrid fermentation will take place. Even when. the best soap is used,’ 
it is generally suspected that it injures the whiteness of the ilk. The. 
splendour of the Chinese silk ia brighter than that of the European, and 

Chinese employ no suap in their operations. A slightly alkaline Jey 
will dissolve the varnish of the silk without using soap, and this hae alsa * 
been effected by the action of boiling water at a very high temperatewn . 
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“ PCccLxxy, 
Meraap ox Bieacntne Sinz. 


‘Bhe method which has been used successfully in France is 
as follows: 

Take a solution of caustic Soda, so weak as to mark only a 
fourth of a degree, at most, of tne areomcter for salts, and 
fill with it the boiler of the apparatus fu bleaching with 
steam. Charge the frames with skeins of raw alk, and place 
them in the apparatus until it is full; then close the door, 
and make the solution boil. Having continued the ebullition 
for twelve hours slacken the fire, and open the dvor of the ap- 
paratus. ‘‘he heat of the Seam, which is always above 
250°, will have been sufficient to free the silk from the gun, 
and to scour it. Wash the skeins in warm water; and, hav- 
ing wrung them, place them again on the frames in the appa- 
ratus, to undergo a second boiling. ‘Then wash them several 
times in water, and immerse them in water somewhat soapy, 
to give them a little suftness. 

Notwithstanding tle whiteness which silk acquires by these 
differe:.t operations, it must be carried to a hig er degree of 
splendour by exposing it to the action of Sulphurous Acid 
Gas, in a close chamber, or by immersing it in Sulphurous 
Acid, as before recommended for W col. 


DCCULXXVI. 
To Bieacw Painis, ann Printsep Booxs. 


An application has been made of this mode of bleaching, 
to the whitening of books and prints, that bave been sailed 
by smoke and time. 

Simple immersion in Oxygenated Muriatic Acid, letting 
the article remain in it, a longer, or shorter space of time, 
according to the strength of the liquor, will be suffiaent to 
whiten an engraving : if it is required to whiten the paps 
of a bound book, as it is necessary that all the leaves should 
be moistened by the acid, care must be taken to open the 
book well, and to make the boards rest on the edge of the 
vessel, {1 sucii a manner that the paper alone shall be dipped 
in the Jiquid; the leaves must be separated from each other, 
in order that they may be equally moistened on both sides. 

The liquor assumes a yellow tint, and the paper becomes 
white in the same proportion; at the end of two or three 
hours, the bevk gay be taken from the acid liquor, and 
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plitiged into pure water, with the same care and: precaution 
as sachiumentied in regard te the acid liquor, that the water 
may exactly touch the two surfaces of' each leaf. The water 
must be renewed ‘every hour, to extract the acid remaifiing in 
the paper, and to dissipate the disagreeable smell. - 


Observations. By following this process, there is some danger that 
the pages will not bé all equally whitened ; either because the leaves 
have not been suffitiently separated, or ee has had more 
action on the front margins than on those near the binding. On this 
account, the best'wWay is to destroy the binding entirely, that each Je«t! 
may Feceive ‘an equal ‘tnd perfect immersion. This is the process re- 
commended: by M. Chaptel. 

“« They begin,” seys he, “‘ by unsewing the book, and separating it 
into leaves, which they place in cases formed in a leaden tub, with very 
thin slips of wood or glass; so that the leaves, when laid flat, are separ- 
ated from each other by intervals scarcely sensible. The acid is then 
poured in, making it fall on the sides of the tub, im order that the leaves 
may not be deranged by its motion. When the workman judges, by 
the whiteness of the paper, that it bas been sufficiently acted upon by 
the acid, it is drawn off by a cock at the bottom of the tub, and ita place 
is supplied by clear fresh water, which wedkens and carries off the re- 
mame of the acid, as well as the strong smell. The leaves are then to 
be dried, and after being » may be again bound up. 

“ The leaves may be placed also vertically in the tub; and this posi- 
tion seems to possess some advantage, as they will be less liable to be 
torn. ‘With this view I constructed a wooden frame, which I ad- 
justed to the proper height, according to the size of the leaves which 
[ wished to whiten. This frame supported very thin slips of wood, 
leaving only the space of half a line between them. I placed two 
leuves in each of these intervals, and kept them fixed in their place by 
two small wooden wedges, which I pushed in between the slips. When 
the paper was whitened, I lifted up the frame with leaves, and plunged 
them in cold water, to remove the remains of the acid, as well as ‘the 
smell ; this process [ prefer to the other. 

“ By this operation books are not only cleaned, but the paper acquires 
a degree of whiteness superior to what it possessed when first made. 
The use of this acid is attended also with the valuable advantage of 
destroying ink-spots. This liquor has no action upon spots of oil or agjq 
mal grease; but it has been long known that a weak colution of potass 
will effectually remove stains of that kind. ; 

“ When { Had to repair prints so torn that they exhibited only Te 

asted upon other paper, I was afraid of — these fragments in the 
Figuid, because the paste became dissolved, In such cases, I inclosed. 
the prints in a cylindric glasa vessel, which I inverted on the water in 
which I had put the mixture | for extricating the ve bier mu- 
riath: acid gas. This vapour, 7 diling the whole irside of the jar, acted 
upon the print, extracted the grease as well as ink-spots, and the frag-. 


ments ! to the paper”. | a 
Tv exygenate common muriatic acid, dilute it, and vaighe.s ina very 
strang giass vessel, ‘with 3 tn such a manner that the mix- 


ture may not occupy the whole contents of the glass. Air-bubbles are 


- flirnaed asthe surface of the ‘liquor; the dmpty space becomes filed 

with ‘a greenish vapour ; and at the end of some hours the acid may be 
the whole is not caturgted with oxygen ; but it possesses all the virties 
ef the oxygenated muriatic acid. “This process may be followed when 
there is not time to set up an apparatus for distilling, in order to pro- 
cure the oxygenated acid. — S.., 2 

7 DCCCLXXVII. 
To REMOVE THE Stains oF Inx. 


The stains of ink, on cloth, paper, or wood, may be re- 
moved by almost all acids; but those acids are to be pre- 
ferred, which are least likely to injure the texture of the 
stained substance. The Muriatic Acid, diluted with five or 
six times its weight of water, may be applied to ‘the spot, 
and, after a minute or two, may be washed off, repeating 
the aitvaneriy as often as may be found necessary. But the 
vegetable acids are attended with less risk, and are equally 
effgctual. A solution of the Oxalic, Citric (acid of lemons), 
or ‘Tartareous acids, in water, may be applied to the most 
delicate fabrics without any danger of injuring them: and 
the same solutions will discharge writing, but not printing- 
ink. Hence they may be employed in cleaning books whic 
have been defaced by writing on the margin, without im- 
pairing the text. Lemor-juice, and the juice of sorrel, will 
also remove ink-stains, but not so casily as the concrete acid 
of lemons, or Citric acid. 

DCCCLXXVIT, 
Provess FOR THE Re-raAuRicaTION. OF THE PRINTED 
| Paper ef Old Books. 

All Paper of the same quality should be collected, and 
separated from such as may have any writing on the ; 
thd edges of those leaves which may have become vallow, 
and also the backs of books, being cut off by the instrument 
used by book-binders. One hundred weight of paper 1s now 
to be put, sheet by sheet, into a vat, sufficiently capacious to 
contain it, together with 500 quarts of hot water. ‘The whole 
1s Next atirred by two men for the space of one hoyr, who are 
gradually to-add as much water as will rise about three inches 
above the ano after which it is left to:macerate four or 
five hours ; the agitation being acgasionally repeated, so as 
to separate, and at length to form the paper into a kind of 
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« 'Fhe-water is-now to be drawn off by. means.of pipes, and. 
the pulp conveyed to the mill, where it is: to-be coarsely 
ground for one hour; at the expiration of which it is boiled 
in a cauldron for a similar space, with a sufficient qwantity 
of water to rise four or five inches.above it. A short time 
before the mixture begins to boil, thirteen quarts of ley of 
caustic potass, are to be added to every cwt. of paper. The 
ley alluded to is prepared by dissolving 100 Ibs. of carbonate 
of potass, in 300 quarts of boiling water, to which are to be 
added 20 Ibs. of pulverized quick-lime; and the whole must 
be briskly agitated, till it becomes of an uniform consistence, 
when it is suffered to stand for 12 hours. At the end of this 
time it must be drawn off, and 75 quarts of boiling water 
added to the sediment, which being stirred for half an hour, 
and suffered to stand till it become clear, is to be mixed with 
the liquor first decanted. . . 

When the paste has boiled in this ley for one hour, the 
fire is to be extinguished, and the matter suffered to mace- 
rate for 12 hours; after which it must be taken out, drained, 
pet into bags, and submitted to the action of a strong press 
or a similar length of time, to deprive it of all moisture; 
and, if it appear white, so that the printer’s ink be properly 
extracted, it may be re-manufactured in the usual manner. 


DCCCLXNIX. 
Process ror THE ReE-FABLICATION OF ParEr 
After beings written upon. 

The Paper must be sorted ; the yellow edges cut off; and 
the whole thrown, leaf by leaf, into a tub half full of boiling 
water, where it is to be agitated as in the foregoing process. 
After it has macerated four hours, the water should be drawn 
off; a fresh quantity of boiling water added; and the mix- 
ture stirred for half an hour: at the expiration, of which, the 
paper is again left to dissolve for three hours. 

The fluid is now drawn off, and 260 quarts of cold water 
are to be poured on each cwt. of paper; which being per- 
fectly mixed, 6 Ibs. of sulphuric acid are to be Br ually 
added; and the whole is to be strongly agitated for a con- 
siderable time, ‘that the paper may thoroughly imbibe the 
liquor. a 
"This composition is ‘hext suffered to macerate fur twelve 
hours; the agitation being occasionally repeated, when the 
tub is to be filled up with cold water; and the mixture again 
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_stiteed, to wash the paper, which will now be reduced to a 
perfact.paste. Lastly, after drawing off the water, the pulp 
must be put into pressed, and ground in a mill; after 

-which#it is conveyed to the vat, and worked in the manner 
practised with.linen rags. — 7 


Observation. In the year 1601, a patent was granted for extracting 
iuk from printed paper, and restoring it to its origiual state. | 

The process varies little from those above described ; the paper being 
agitated in hot water to cxtract the size, and to reduce it into a pulp; 
the adhesion of the ink is to be removed by a caustic alkali. prepared of 
Jime and potass, the quantities of which should be proportioned to those 
of the paper. After discharging the ink, the pulp is to be bleached by 
means of t the oxygenated muriatic acid, in the een ion of 10 or 12 
geilous to 140 Ibs of the material ; and when sufficiently whitened, it is 
to be re-manufactured in the usual manner. According to the patentee’s 
account, writing paper does not require so large a proportion, if any, ot 
the caustic alkali; but is bleached by confining it in a wooden box, ren- 
dered air-tight, into which the acid gas is thrown directly from the re- 
tort wherein it is produced. 

When writing with common ink has been effaced by means of oxygen- 
ized muriatic acid, the vapour of sulphuret of ammonia, or immersion 
in water impregnated with the sulj-huret, will render it again legible. 
Or if the paper that contained the writing be put into a weak solution 
of prussiate of potass, and when it is thoroughly wet, sulphuric acid 
he added to the liquor, so as to render it slightly acidulous, the same 
purpose will he answered. 


DCCCLEXX. 
PartiaL Deoxiparion of SuLeuate or INDIGO BY 
Muriate of Tin. 


Into a solution of Indigo in Sulphuric Acid, pour some 
newly made solution of Tin in Muriatic Acid. The in- 
tensely blue colour will be instantly changed to a beautiful 
green; this is caused by abstraction of the Oxygen of the 
indigo. 

DCCCLXXXI. 


Compete Deoxrpation or Sutenate or Inp1Gco a¥ 
| _ Chéorine. 
into a solution of Indigo in Sulphuric Acid, pour some 
my 


liquid Chlorine ; the blue colour will be completely destroy, 
ed, aud the,solytion rendered colounless. 
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DCCCLAXXIE, 80. >: | 

__. Paspaatiog or tae-¥amous Cusmicay Eseuip 
. For cleansing: Boot-tops, &c. a Se 
Mix in a phial, one dram of Oxy-Muriate of Potass with 
two ounces of distilled water; and, when the salt is dis- 

solved, add two ounces of Muriatic Acad. 'Then, shakin 

well together, in another phial, three ounces of rectified spi- 
rit of wine with half an ounce of the essential oil of lemon, 
\nite the contents of the two phials, and keep the liquid, thus 
peepee closely corked for use. This chemical liquid should 
‘be applied with a clean sponge, and dried in a gentle heat ; 
after which, the boot tops may be polished with a proper 


brush, so xs to appear like new leather. 


Observations. Many of the liquids sold under various denominations, 
for the purpose of cleaning and restoring the colour of boot-tops, &c. 
are found very imperfectly to auswer that purpose, and often to injure 
the leather. The foregoing genuine reccipt may be fully relied on, for 
actually producing this desirable effect ; as well as for readily taking out 
ink spots, and the stains occasioned by the juice of fruits, port wine, 
&c. from leather ,or parchment. 


DCCCLXXXIIL. 
METHOD OF CLEANSING FEATHERS rroM ANIMAL O1L. 


Take, for every gallon of clear Water, a pound of quick 
Lime; mix them well together; and, when undissolved 
Lime 1s precipitated in fine powder, pour off the clear Lime- 
water for use, aé the time it is wanted. Put the feathers to 
he cleaned in a tub, and add to them a sufficient quantity 
of the clear Lime-water so as to cover them about three 
inches. The feathers, when thorougly moistened, will sink 
down, and should remain in the Lime-water for three or 
four days; after which, the foul iquor should be separated 
from them by laying them on a sieve. They should be af- 
terwards well washed in cledén Water, and dried on nets, the 
meshes being about the same fineness as those of cabbaxe 
nets. ‘They must, from time to time, be shaken on the 
nets; as they dry, they will fell through the meshes, and 
are to be collected tor use. ‘The adinission of air will be 
serviceable in the drying, and the whdle process may be 
eompleted in about three weeks, The feathers, aster, ben: ov 
thus prepared want nothmg farther than bearing, to be usec 
either for beds, bolsters, pillows, or cushions 
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- 2 DCCCLXXXIV. 

‘ogee Wn 

ee Wurre CoLovuans in PAINTINGS RESTORED 
_, By Oxygenated Water. oe 


‘A French painter, of the name of Merimée, having ob- 
served, in a deaign by Raphael, that the lights had lost their 
brightness, applied to M. Thenard for his advice. This 
chemist ascri the effect to the circumstance, that the 
White Lead dissolved in Water had become Sulphuretted 
by the lapse of time, and had been changed from white to 
black. ccordingly, he sent to M. Merimée some slightly 
Oxygenated Water, which was applied to the black ts, 
wd e white colour was instantly restored. ‘The Water 
contained only five or six times its volume of Oxygen. 


DCCCLXXXvV. 

To restore THE Lustre oy Gop, orn Sitven Lace, 

. When Tarnished. 

When Gold, or Silver lace happens to be tarnished, the best 
liquor that can be used for restoring its lustre, is spirits of 
wine ; it should be warmed before it is applicd to the tar- 
nished spot. This application will preserve the colour of the 
alk, or embroidery. 


DCCCLXXXV1. 
WHITENING SILvER BY BorLine. 

Whitening silver by boiling is one of the methods of par- 
ting copper from silver in the humid way. For this pur- 
pose, silver wrought in any shape 1s first ignited to redness, 
and afterwards boiled in a ley of Muriate of Soda, and 
Acidulous Tartrite of Potass. By these means the Copper 
is removed from the Surface, and the Silver receives a bet- 
ter appearance. 

DCCCLXXXVIL. 
Mernop or Creaninc Sitks, Woottens, anp Cottons, 
Without Damage to their Texture and Colour. 

Grate raw Potatoes to a fine pulp in clean Water, and 
pass the liquid matter, through a coarse sieve, into another 
vessel of Water; let the mixture stand ‘still till the fine 
white particles of the Potatoes are ipitated ; then pour 
the mucilaginous liquor from the eeule, and preserve the 
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liquor for use. The article te be cleaned should then be 
laid upon a linen cloth on 4 table, and having: provided a 
clean sponge, dip it into the Potatoe liquor, and apply it to 
the article to be cleaned, till the dirt is perfectly separated ; 
then wash it in clean Water several times. T'wo middle- 
sized Potatoes will be sufficient for a pint of Water. 


Observations. The coarse pulp, which does not pass through the ‘sieve, 
is of great ude in cleaning worsted curtains, tapestry, carpets, and other 
coarse goods. The mucilaginous liquor will clean sorts of silk, 
cotton, or woollen goods, without‘hurting or spoiling the colour ; it may. 

also used im cleaning oi] paintings, or furniture that is soiled. Dir- 
tied painted wainscots ma Re cleaned by wetting a sponge in the liquor ; 


then dipping it in a little fine clean sand, and afterwards rubbing the 
wainscot with it. 7 


DCCCLXX XVIII. 
Scourinc Batts. 


Portable Balls for removing spots from clothes, may be 
thus prepared. Fuller's earth perfectly dried,(so that it 
crumbles into a powder) _is to be moistened with the clear 
juice of lemons, and a small quantity of pure pearl-ashes 
is to be added. Knead the whole carefully together, till it 
acquires the consistence of a thick elastic paste: form it into 
convenient small balls, and dry them in the sun. To be 
used, first moisten the spot on the clothes with water, then 
rub it with the ball, ail let the spot dry in the sun; after 
haying washed it with pure water, the spot will entirely dis- 
appear. 


i ag ata 


» CHAPTER XIX. 


FERMENFATION AND DISTILLATION. 


GENERAL OBSERVATIONS. 


> 


Tu I. arts of fermentation and distillation have been prac- 
tised from the most remote antiquity ; they consist, in the 
first place, in the preparation of a vinous, or spirituous Nquid, 
from farinaceous substances capable of being converted into 
Saccharine matter, or Sugar: and in the second, in scpara- 
rig the spirituous from the watery frie of the fer- 
mented liquor. Porter, Ale, Beer, and Wine, are products 
of the former mode of operation: whilst Rum, Brandy, 
Whiskey and Arrack are those of the latter. The exist- 
ence of the latter, (which are all modifications of one sub- 
stance, Alcohol,) in the former, is the cause of that intoxioa- 
ting, or exhilerating quality which is so peculiar to fermented 
liquors. ‘The substances commonly in use, for the prepara- 
tiun of these liquors, are Sugar, Grapes and Barley ; although 
there are various other substances used for the same purpose 
in many parts of the world.* The ca of fermentaucn 
19 question is generally denomimated Vinovs; but there are 
two other kinds, viz.; the Acetous, and the Panary, which, 
being those which take place in the preparation of Vinegar, 
and Wheaten Bread, shall be considered in order. 








* The sake of the Chinese is prepared with rice; (the saccharine 
ingredient, or that which, by fermentation, is productive of the alcohol ;) 
the chica of the North-Americans with maize: the guaes of the Rus- 
siaus with a composition of barley, rye, and vats: the kounsiss of the 
Tartars is composetl of fermented mare's milk, and some aromatic sub- 
stances, as angelica, or the heracleum. The Swedes make a sort of beer 
of various fruits and grains, fermented together, as juniper-berries, 
slums, mulberries, cherries, gooseberries, &c. The art of making 

er appears to have osiginated in Egypt, and to have extended thence 
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: 4 é 7 
'- Brawine, on tue Parfarafion or Fermanren Liquors. 


Barley, which consists of fecula or starch, albumen and uten, is the 
substance commonly employed for brewing ale, porter, beer in this 
country ; but before these several ne pe can be properly prepared, it is 
necessary that the ingredients should undergo some previous operations. 

Matin, or the conversion of barley into malt, is the first process in 
the making of beer. The grain ie put into a trough with water, to 
ateep for about three days: it is then laid in heaps, to let the water 
drain from it, and it is afterwards turned over and laid innew heaps. In 
this state, the eame process takes place, as if the barley were sown in 
the ground. It begins to germinate, puts forth a shoot, and the fecula 
of the seed is converted into saccharine matter. When the length of the 
shoot is about § of the length of the grain, this process of germination 
must be stopped, otherwise the sugar would be lost, nature intending it 
for the nourishment of the young plant. The malt is therefore spread 
out upon a floor, and frequently turned over: this cools it, and dries 
up its moisture, without which the germination cannot proceed. When 
it is completely dried, in this manner, it is called air. dried malt, aud is 
very little altered in colour. But when it is dried in kilns, it acquires a 
brownish colour, which is deeper in proportion to the heat applied ; it is 
then called kiln-dried. This malt ig now coarsely ground in a mill. 

Masnine is the next process. This is performed in a large circular 
wooden vessel, called the mash tun, shallow in proportion to its extent, 
and furnished with a false bottom, pierced with small holes, and fixed a 
few inches above the real bottom. There are two side openings, in the 


along the coast of Asia, to the northern ge of that quarter of the globe ; 
and hence, to the corresponding part of Europe, with the Scythians. 
Beer is not now used in Egypt, nor on the greater part of the coasts 

of the Mediterranean, (though Mungo Park says the negroes prepare 
it, and in a way nearly similar to that generally adopted in Europe,) 
but it has, to the present time, continued a favourite drink with the 
northern nations of Europe. This liquor very readily produces intoxica- 

tion, and these people have preserved enough of the disposition of their 
ancestors,—to whom Opin promised drunkenness as one of the joys of 
his paradise,—to like it on this account. _ Distillation from fermented sub- 

stances produces liquors commonly called spirits, as a general appella- 

tive ; various kinds of which are prepared by different nations; thus 

brandy is obtained from grapes, rum from the juice of the sugar cane, 

arrack from rice, whideyfrom barley, oats, and several species of grain 

of the cereal kind, and this when flavoured by juniper berries, is called 

hollands, geneva, or gin; treated thus by cherries, it is kirschen-wasser. 

Various compounds, as ratafie, noyau, rosolio, &c. are made by flavouring 

malt spirit with kernels, and other aromatics. Beers are also treated in a 

similar way, by adding spruce, (the resinous juice of various species of 

tines,) and formerly, they were much in use as medicines, amongst the 

feat classes of people in Englaud, when various drugs and vegetables, 

a> gentian, senna, aloes, rhubarb, liorse-radish, scygvy-grass, wild- 
carrot seeds, &e. had been macerated in them. Thesubstances from. 
which wine, cyder, perry, aud mead, are prepared, are too well: known 

to requixe being here designated. 
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ottom : to one is fixed a pipe, for 





between the real and false 










| Heke of couveylug Water into the tun: the other is for drawing 
6 figsior out of it. ‘I'he malt is to be strewed over the false bottam of 
the tun, and then, by means of the side pipe, a proper quantity of hot 


Water is introduced from a copper. The water rises upwards through 
fie malt, and when the who quantity is introduced, the mashing be- 
gins ; the object of which is, that the soluble parts may be extracted by 
it, For this purpose, the grist is sometimes incorporated with#the 
water by iron rakek, and then the mass is beaten and agitated by lon 
flat wooden poles, resembling oars, which are either worked by thc han 
or by machinery. 

When the npashing is completed, the tun is covered, to prevent the 
escape of the heat, and the whole is suffered to remain still, ia order 
that the insoluble parts may separate from the liquor: the side is: then 
opened, and the clear wort allowed to run off, (slowly at first, but more 
rapidly as it becomes fine,) into the copper, or boiler placed below. 

‘Ihe chief thing to be attended to in mashing, is the temperature, 
which depends on the heat of the water, aud the state of the malt. If 
the water is let in upon the grist boiling hot, the starch which it con- 
tains, will be dissolved, and converted into a gelatinous substance, in 
which all the other parts of the malt, and most of the water, would 
be entangled beyond the possibility of being recovered by any after 
process. e 

The most eligible temperature appears to be from 185° to 190° of Fah. 
renheit ; for the first mashing, the heat of the water must be somewhat 
below this temperature, and lower in proportion to the dark colour of’ the 
mali made use of. For pale malt, the water may be 180°, but for brown 
it-ought not to be more than 170°. ‘The wort of the first mashing is al- 
ways the richest in saccharine matter; but to exhaust the malt, a se- 
cond and third mashing is required, in which the water inay be salely 
raised to 190° or upwards. 

The proportion of wort to be obtuined fram each bushel of malt de- 
_ pends entirely on the proposed strength of the liquor, Ie is said that 
25 or 30 galions of good table-beer may be taken from cach bushel of 
malt.. For ale and porter of the superior kinds, ouly the produce of the 
first mashing, or six or cight galions, is to be used. Brewers make use 
of an instrument called a saccharometer, to ascertain the strength and 
goodness of the wort. This instrument is a kin of hydrometer, and 
shews the specific gravity of the wort, rather than the exact quantity 
of saccharine matter which it coutains. 

The next process is BOILING, aud noprinc. If only one kind of 
liquor is made, the produce of the three mashings ia to be mixed toge- 
ther ; but if ale and tabl&beer are required, the wort of the first, or 
first and second mashings, is appropriated to the ale, and the remainder 
is set aside for the beer. 

All the wort destined for the same liquor, is transferred frum the tun 
to the copper, and mixed with a certain proportion of hops. ‘The bet- 
ter the wort, the more hops are required. In private families a pound 
of hops is generally used to every bushel of malt ; but in public brew- 
eries, a much sivaller proportion is deemed sufficient. When ale and 
table-beer are bréWed from the same malt, the usual practice is to 
put the whole quantity of hops in the ale wort, which having beeu 

ed some time, are to be transferred to the beer-wart, and with it.¢ | 


be again boiled. 
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The whole is now tobe kept boiling as fast as le, until, taking 
a little of the liquor out, it is found to be full of small flakes" like those 
of curdled soap. The copper, in common breweries, is uncovered ; but 
in those on a large scale, it is fitted with a steam-tight cover, from the 
centre of which passes a pipe, terminatiggy by several branches in the 
mash tun. The steam, therefore, produced by the boiling, instead of 
being wasted, is let into the cold water, and thus raises it to the tem< 
perature required for mashing; besides impregnating it very sensibly 
with the essential oil of the hops. 

When the liquor is boiled, it is to be discharged into a number of coolers, 
or shallow tubs, where it remains until it becomes sufficiently cool to 
be submitted to fermentation. The process of cootine should be care 
ried pn as expeditiously as possible, particularly in hot weather. Lik 
quor made from pale malt, and which is intended for immediate drinking, 
need not be cooled Jower than 75 or 80 degrees; of course this kind of 
beer may be brewed in the hottest weather; but beer brewed from 
brown malt, and intended to be kept, must be cooled to 65° or 70° 
before it is fermented. Hence the Spring, and Autumn have been deem- 
ed the most favourable seasons for brewing the best malt liquor. 

In the workina, the liquor gradually loses its transparency: an ine 
testine motion, accompanied by a slight hissing noise, takes place through- 
out the whole contents of the vessel, and carbonic acid gas, is disen« 
gaged inthe shape of small] bubbles, which, when they arrive at the 
surface, burst. These bubbles are enveloped in thin films of glutinous 
matter, which, by constant accumulation, form the froth, scum, or barm, 
on the surface. This froth is usually called Yeast, and will cause fer- 
mentation in any other body of malt or saccharine liquor. 

The last operations .are TUNNING and BARRELLING. From the 
cooler the liquor is to be transferred into the working tun, and mixed 
with yeast, in the proportion of a gallon of yeast to four barrels of 
heer, in ordét to excit® the vinous fermentation. In four or five hours 
the fermentation begins, and it requires from 18 to 48 hours, before the 
wort is fit to be put into the barrels. The fermented liquor may be 
fined by pouring into it a solution of isinglass, yolks of eggs, or gum- 
trapacanta ; ni it is then to be excluded trom the air, by means of a 
light bung. 

DCCCLXXXIX. 


PREPARATION OF Lonpon Porter. 


A lute writer has given to the world considerable infor- 
mation respecting the brewing of Porter. Huis intention 
heing to exhibit the advantages derived from domestic brew- 
ing, he has annexed the price to each article of the compo- 
sition. His list of ingredients in the following proportions, 
is that used in the first London Breweries. 

Average Expence. 

| g. s. d. 
One quarter or Malt q : ; -" 22 0.. 
8 lbs. of Hops ; : : : ; 012 0 
6 lbs. of Treacle : d ; ; 0 2 0 





Carried oner, £216 O 
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: Averare Exnense 
<. : . a. 
Brought over . . ‘ ‘ ; 216 © 
Slbs. of Liquorice Rooty bruised . 08s 0 
& lbs. of Essentia Bina. ; : ; 0 4 °'8 
Stbs. of Colourmg . . - . «© © 4 8 
Capsicum, half an ounce ‘ ; ‘ ag a 2 
Spanish Liquorice, ounces. : 0 0 2 
Cocculus Indicus, commonly called Cocculus 
India Berries, 1 ounce ‘ : 0 0 2 
Sait of Tartar, 2 drams_. : . 0 0-1 
Heading, Zof anounee . . = . 2 . 060 OO 1 
Ginger, § ounces ; ; . 0 0 8 
Lime, 4 ounces, (when slacked: the Lime- 
water is to be poured into the Hssentia 
Bina, or colour, in the making) —. ; 00 1 
Linseed, l ounce. ; ; . , oo 1 
Cinnamon Bark, 2 drams ; : oO 0 2 
$314 7 
Coals : . : ; 0 3 0 


Total Expence £317 77 





This will produce ninety gallons of ood Porter, and 
fifty gallons of good Table Bec, the cost of the Porter, at 
the large Breweries, being 7/. 10s. and that of the Beer, 
IZ. %s. leaving a profit, or saving, of 57. 


Observaitons. ‘The e sentia bina is composed of eight pounds of moist 
sugar, boied in an iron vessel, (for no copper one could withstand the 
heat sufficiently,) till it becomes of a thick syrupy consistence, perfectly 
black, and extremely bitter. The colouring is conposed of eight 
pounds of moist sugar boiled till it attains a middle state, between bitter 
and eweet. It gives that fine mellow colour usually so much admired 
in on porter. These ingredients are added to the first wort, and boiled 
with it. 

The heading is a mixture of half alum, and half co » ground toa 
fine powder. It is to called, from its giving to porter that beautiful head 
w froth, which constitutes one of the peculiar properties of porter, and 
which publicans are so anxious to raise to gratify their customers. 





* When making the essentia and colour, observe when it is boiled 
ufficiently, To make it liquid enough, to pour off into the liquor, add 
little clear water, or lime water, to bring it to a proper temper ; other. 
rise it will become a hard, dry, burnt substance. 
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The linseed, ginger, limewater, cinnamon, and several other small. 
articles, may be added or withheld according to the taste, custom, or. 
practice of the brewer, being merely optional, and used solely.to give a 
flavour to the beer; hence it is that so many flavours are distinguishable 
in porter, and that so very few brewers are found to agree with each 
other in their produce. 

Of the articles here enumerated, it is sufficient to observe, that however 
much they nay surprise, however pernicious or disagreeable they may, 
appear, they have always been found requisites in the brewing of porter. 
They must invariably be used by those who wish to continue the taste, 
flavour, and appearance, which they have been accustomed to. 


DCCCxe. 
eQuaNnTiTy oF INGREDIENTS NECESSARY FoR 
Brewing 5 gallons of Porter. 


One peck of Malt. : : : : 0 2 6 
A quarter of a pound of Liquorice Root bruised 0 0 3 
Spainsh Liquorice — . : : : . 0 0 Of 
Easentia. ; ; : 0 0 2 
Colour. , ; : ; 0 0 2 
Treacle. : . : : : 2 0 0 13 
Hops . : ‘ ; - 0 0 6 
Capsicum and Ginger : ; ‘ 00 1 
0 310 
Coals o 010 
Total Expence 0 4 8 
This will produce five gallons of good Por- 
ter, which bought, would cost : 0 8 4 
But being brewed at home, for ; : 0 4 8 


Leaves of clear gain. £0 % 8 





This saving 1s enough to pay for time and trouble, and 
perhaps in London, a woman night not be able to earn, in 
the same time, one penny ; by following this plan, then, 
every woman will earn something, for according to the Pro- 
verb, Money saved is moncy got. 

‘he Porter will be drinkable in a week, being perfectly 
wholesome and palatable. 


Observations. If it is objected that many are iguorant of the art of 
brewing ; some instructions are necessary; and if they are followed, 
every person will be convinced of the possijlity and propriety of pro- 
viding a beverxg for his family, by a cheaper and more pleasing method 
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than that of resorting to a public house for every pint of beer which the 
wants of nature may demand. ; 

Every person intending to brew for himself, must be careful to see the 
malt measured and ground; ard not trust to the corn-chandlerz, who 
frequently impose, both in quality and quantity, on those who are so 
incautious as not to see these things done in their own presénce. 

The tubs and vessels must be carefully inspected, and proved to be 
free from dirt or the least taint, as defects of that nature may distaste 
a whole brewing. * 

The mash-tub should be particularly attended to, and a wisp of clean 
hay, or straw, is to be put over the bottom of the vessel in the inside, to 

revent the malt running off with the liquor. The malt being emptied 
into the mash-tub, and the water brought to boil, dash the builing 
water in the copper with cold water sufficient to stop the boiling, and 
leave it just hot enough slightly to scald the finger. Brewers use a 
thermometer, the first mash being usually taken at 180°, and the second 
at 190° ; but as few persons have a brewing thermometer, the foregoing 
rule will be found sufficient by a little practice; always remembering 
to draw off the second mash somewhat hotter than the first. The wa- 
ter being thus brought to a proper temperature by the addition of cold 
water, lade it out of the copper over the malt till it becomes thoroughly 
wet, mashizg it well to prevent the malt from clotting ; when the water is 
ured on too hot, it sefs the malt, closing the body of it ; and when that 
appens it is difficult to recover it. It can only be done by adding cold 
water, By setting the malt is to be understood, its closing the body 
of the grain, instead of opening it so as to dissolve in the liquor. Cover 
up the mash-tub close to compress the steam, and prevent the liquid 
from evaporating. In sinall quantities, this should carefully be regarded ; 
in larger ones it does not signity so much. 

Let the wort stand an hour and a half, or two hours, after mashing, 
then let the liquor run off into a vessel, prepared to receive it; if at 
first it runs thick and discoloured, draw off one or two pails full, and 
pour it back again into the mash-tub il it runs clear. 

In summer. it wil] be nceessary to put a few hops into the vessel 
which receives the liquor out of the mash-tub, to prevent its turning 
sour, which the heat of the weather will sometimes endanger. Let the 
second mash run as before, and Jet the liquor stand an hour and a half, 
then run it off, but never let the malt stand dry; keep lading fresh liquor 
over it till the quantity of wort to be obtained is extracted, always 
allowing for waste in the boiling. 

The next consideration ts borling the wort. The first copper full must 
be boiled an hour, and whilet boiling, add the several ingredients, except 
the ginger, and cocculus berries. The hops are now to he boiled in the 
wort, but are to be carefully strained from the first wort, in order to be 
boiled again in the second. Eight pounds, is the common proportion to 
a quarter of malt; but in summer, the weather being hotter, the quan- 
tity must be varied trom eight pounds to twelve pounds, according to 
the heat of the air. 

After the wort has boiled an hour lade it out of the copper and cool 
it. In summer, it should be quite cold befure it is svt to work ; i: 
winter, it should Be kept till a slight degree of warmt' is perceptill:: 
by the finger. When pronerly cooled set it to work, by elding Yeast 
in proportion to the quantity. If considerable, and if wanted tu work 
quick, add from une gallon, to two. Porter should be brought for- 
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ward quicker than any other liquor except Twopenny ; iet it werk ti] 
it comes to a good deep head, then cleanse it by adding the giuger. 
The Jiqnor is now fit for barrelling. Fill the barrels full, and Tet the 
yeast work out, adding fresh liquor to fill them, till they are quite fuil 
and have done ‘working, Now bung the barrels, but keep a watciful 
eye upon them for some time, lest the beer should suddenly ferment 
again, and burst them, which is no uncommon accident where due care 
is not taken; the heat of summer, or a sudden change of weather, will 
occasion the same misfortune, if the barrels are not watched ; and eased 
when they require it, by drawing the peg. 

The only part which remains to complete the brewing, is fining ‘he 
beer. To understand this, it is necessary to remark, that Porter is con. - 
posed by brewers of three different sorts of malt,—pale, brown, and 
amher ;—the reason fur using these three sorts, is to attain a peculiar 
flavour and colour. Amber is the most wholesome, and it is recom- 
mended to use none else. In consequence of the subtleness of the es- 
sentia, which keeps continually swimming in the beer, Porter requires a 
considerable body of finings ; but should any person choose to brew with- 
out essentia, with amber malt, and with colour only, the porter will refine 
of itself very soon. Some, however, will perhaps follow the exact re- 
cipe, and therefore it is necessary to mention that finings are composed 
of isinglass dissolved in stale beer, till the whole becomes of a thin gluey 
consistence, like size. One pint is the usual proportion to a barrel, but 
sometimes two, and even three are found necessary. Particular care 
must be taken that the beer, in which the isinglass is dissolved, be per- 
fectly clear, and thoroughly stale. 

By attending to these directions, any person may brew as good, if not 
better Porter than they can be supplied with trom the public-houses. 
Many notions have been artfully raised, that Porter requires to be 
brewed in large quantities, gud to be long stored, to render it sound 
and strong ; but experience will prove the falsehood of these prejudices 
which have their origin with the ignorant, and are cherished 
by the interested. One brewing under another, will atford ample 
time for Porter to refine fur use, and every person ean best yudge of 
the extent of his consumption. Porter is not the better tor being 
brewed in large quantities, except that the same trouble which brews 
a peck, will brew a bushel. This mode of practice will be fonnd simple 
and easy in its operation, essentially useful as to health and conve 
mience, and extremely moderate in point of trouble and exnence. 


DCOUNXC EF. 
PREPARATION OF ALE. 


Vhe following is the proportion of ingredients requisite 
for brewing a barrel of excellent Ale. The same method 
is to be pursued, in almost every respect, as tor the brewing 
of Porter. The Prices are waneceil in order to shew the 
absolute saving which may be made in this beverage. Prices 
fluctust:, but then, the article compounded rises or falls in 
price according dy 5 so that the ratio of save zis always the 
Scone’, MoM 
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£8 d. 
Malt, 21 bushels, : : : : 015 0 
Hops, 2 lbs., ‘ ‘ - 0 3 0 
Sugar, just boiled up, allowing for fireand 
trouble im preparing, 3 Ibs., . ; 0 2 6 
Capsicum, ld. Coriander seeds, 1d. : 00 2 
Cocculus Indicus, 1d. Salt, 1d. . ; 0 0 2 
£1 010 





The Small Beer, after the Ale is brewed, is supposed an 
equivalent for coals, io 
£s. d. 


A barrel of Ale, 128 quarts, at 8d. per qrt., 
bought at a publican’s in London . 454 
Ditto, brewed at home, ; ; 1 010 





Clear gan £8 4 6 


Observaiions. Ale is generally brewed from pale malt; but that is 
merely am optional point ; some persons preferring brown, some amber 
ales. 

The capsicum and coriander seeds are to be boiled in the wort; ob- 
serve the method of boiling and mashing as in porter; but let ale stand 
to work two or three days, and beat it up well, once, or twice a-day. 
When the head begins to fall, cleanse it by adding a handful of salt, 
and a little flour, mixed up with the Cocculus Indicus ; then proceed to 
barrel it. 

pceccexcril. 


PREPARATION OF THE MALT BEVERAGE, DENOMINATED 
“© ‘Twopenny.” 

T a eae is an article not formed to keep, and is ot 
hkely to be brewed by any persons for their own consump- 
tion. ‘Phe following proportions for one barrel, are inserted, 
nicrely to add to general information in the art of brewing. 


£os. a. 
Malt, 14 bushel. : , 0 9 O 
Hops, J Ib? ; : : ; : 0 1 6 
Liquonce foot, 14 lb. . ; 0 1 6 
Capsicum, oz. ; : 0 0 ] 
Spanish liquorice, 202.  . 0 0 2 
'Lreacle, 5 Ib. : : 01 8 


| 
| 


013 11 
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£s a@ 

One barrel of Twopenny, paid for at the 
publican’s, 128 quarts, at 4d. per qrt., 22 8 
Brewed at home, coals included, _. : 015 0 


Clear gan £1 7 8 


Observations. It is sufficient to observe respecting this liquor, that it 
ph no storing, being frequently brewed one week, and consumed 
e next. 


_ The quantity of Capsicum in one barrel of Twopenny, is as much as 
1s commonly contained in two barrels of porter: this readily accounts 


for the preference given to it, by the working classes, in cold winter 
mernings. 


Twopenny works remarkably quick, and must be carefully attended 
to, in the barrels. 
YDCCCXCITI. 
PureraRATION OF TEN BARRELS OF TaBLE-BEER. 


Table-Beer may be serviccable to a large family, and 
therefore, the estimate is given upon a larger proportion. 








£s. d, 
Malt one quarter. ; . : 220 
Hops, 8 Ibs. : ; 012 0 
Colour, 8 Ibs. : : ; ; 0 4 0 
Spanish liquorice, 8 ozs, : : : 0 0 8 
Treacle, 10 lbs. : 0 3 4 

3 2 O 
Ten barrels, at 16s. per barrel, bought 8 0 O 
Ten ditto, brewed at homme, . a 2 oO 








Clear gan £4 18 0 


= eee eee 


ae ae root, and other flavouring substances, may be 
added: what are here inserted are only the most general, 
and (as some suppose) the indispensible requisites. 


GENERAL OBSERVATIONS. 


The intoxicating qualities ot Porter are to be ascribed chiefly to the 
various drugs intermixed with it. It ts evident, soine Porter is more 
heady than others ; this arises from the greater cr less quantity of ste- 
pefying ingredients. Malt, to produce intoxication, must be used in 
such large quantities as would very much diminish the brewer's profit. 
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Pale malt is most nutritive, it likewise contains more balsamic qua- 
lities than the brown malt, which, enduring a greater degree of fire in 
the kiln, is sometimes se crusted and burnt, that its mealy parts lose a 
great share of the essential salts, and other stimulating properties. 

Amber malt is that which is dried in a middling degree, between 
pale and brown, and is now much in use, being the most pleasant, and 
tree from either extreme. 

Hops are an aromatic grateful bitter, very wholesome, and, undoubt- 
edly efficacious in giving both flavour and strength to the beer. With 
revard to the quantity of hons, as tastes are different, no regular fixed 
ruJe can be given, but every person must be left to adjust, by experience, 
the quantity which best suits his palate or convenience. 

Yeast is necessary to give the liquor that portion of elastic air, of 
which the boiling deprives it. Without fermentation, or working, no 
worts, howerer rich, can inebriate. 

Liguorice root is pleasant, wholesome, and aperient; and opposés 
the astringent qualities of some of the other ingredients; it ought, 
therefore, to be used, as should Spanish liquorice, which possesses the 
same preperties. 

Capsicum disperses wind, aid when properly used, cannot be un- 
wholesome ; it leaves a warm glow ov the stomach, which is perceptible 
on drinking some beers. 

Ginger has the same effect as capsicum ; it, furthermore, cleanses and 
flavours beer. But capsicum being cheaper, is mare used : and, by its 
tasteless, thouch extremely hot quality, cannot be so readily discerned 
in beer, as ginger. 

Treacle partaukes of many of the properties of liquorice. By pro- 
moting the natural secretions, it must be a principal means of render- 
ing porter and beer, in general, wholesome. Treacle is also a cheaper 
article than sugar, and answers the purposes of colour, where the beer 
is intended for immediate consumption: but, in summer, where a body 
is required to withstand the temperature of the air; and the dranght 1s 
wot quick, sugar alone can give body to porter. ‘Treacle, therefore, is a 
discretionary article. 

Coriander seed, used principally in alc, is warm and stomachie; but 
when used in great quantity, itis pernicious, 

Cocculus Indicus is poismions and stupelying, when taken in any 
considerable quantity. When ground into fine powder it) is un- 
discoverable in the hguor, and is but too much used te the projucice of 
the public. 

Heading: Salt of steel is most proper, but a tiixture of alum and 
copperas, being much cheaper, has obtained the preference. Alun is a 
vreat drier, and causes that thirst which some beer occasions 5 so that 
the more you drink, the more you want. Alum gives liki wis? a sinack 
of age to beer, and is penetrating to the palate. ‘Phe properties of cope 
peras are well known to be dangerous, and therefore need ¢o comment. 

Salt is highly useful in all beers 5 it gives a pleasing reiish, and also 
fies the liquor. 

Different conveniences 01 velloring wil materially affeet bees. —Tt the 
eellar is bad, brew only for present use. Tn this case, six weeks will be 
fouid a very proper space betwikt brewing and brewmg. Where beer 
is kept too Jong in a bad ccilar, so as to be aflectew by the heat of the 
weather, it will putrefy, thusgi -ver x. well bursed. Hups will not 
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prevent this accident happening to beer ; they only prevent its turning 
sour. 


A number of persons, not reflecting upon the influence of the air,—as 
soon as summer approaches, begin to think directly of brewing ale, 
which seldom, or never is so good as that brewed in a proper season, 
For instance, the extreme variations of heat in this country are from 
16 to 88 degrees. Now, on brewing at 16 degrees, great care must be 
taken that it does not get too cold; whereas on brewing at 84 degrees, 
the operator will hardly be able to get it cold enough, and must take 
the dead of the night to reduce it down to a medium heat, which should 
be about 60°. This observation is too striking not to enforce upon every 
one’s mind the necessity of carefulness and attention in this respect. 


The effect on wort when working is exactly the same. In cool weae 
ther the spirit of the beer is retained, and it is thereby enabled to work 
the liquor clear; whereas in hot weather, the spirit quickly evapo- 
rates, leaving the wort vapid and = flat, unabie to work itself 
lear, but keeping continually ov fhe fret, till totally spoiled. This 1s 
the obvious reason for the use of sugar, prepared tor colour, because 
sugar will bear the heat better thau malt; and when thoroughly pre- 
pared, possesses such a strony princinle of heat in itself, as to bid defi- 
ance to the hottest temperature of the air, and to render its turning 
sour impossible. 


As instances of the effect of both: two casks of the same brewing 
have been sent into one house, the one prepared with colour, and charged 
3Us., and the other without, charged Its.; on tasting both, the cask 
prepared with colour was very much commended, and the other re- 
turned, as not drinkabie. 

Ciean casks are au essential abject in brewing good beer. To keep 
the casks sweet and in order, never aliew them to remain open, but 
whenever the beer is drawn off, tims them up Ught with the lees 
withiu them. Ina good cellar tiey will never spoil, Shoiad the casks 
get musty, the followimg method will remedy the evil. Soak them well 
for two or three days in cold water, then fill them full of boiling hot 
water; now put ama lump or two of line, shake it thoroughly all quite 
dissolved, let them stand about half an hour, then wash them out with 
cold water, and they will be clean and sweet. 


To PREVENT BEER FROM GROWING FLAT. 


Put into a cask, containing eighteen gallons, a pint of ground malt, 
suspended ina beg, and close the bung pertectly ; the beer will be im- 
proved during the whole time of drawing it for use. 


To RECOVER BEER WHEN SOUR. 


When beer is berome sour, add some oyster shells, ealeined to white- 
ness, ora little powdered chalk. Either of these will correct the acidity, 
and will make it brisk and sparkling. It should be drank almost im- 
mediately afterwards. Some use salt of tartar. 


Vo BotTrLe Porter. 


It has been supposed by many persons, that in bottling porter there 
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ig some preparation inade nse of not generally understood : readers may 
rest assured, that nothing more is necessary to produce good boitled por- 
ter, than attention to the following rules: 

Let the bottles be clean washed and drained dry—the corks sound and 
good, for this is essential. Fiil the bottles on one day, and let them stand 
open til) the next: this will bring the beer to a proper flatness, and pre- 
vent the corks from flying, or the bottles from bursting. Let the bottles 
be corked as close as possible. 

These rules will apply equally well to the bottling of ales. 

Although it is not necessary. or perhaps prover, to make se of all the 
ingredients here mentioned, still by attention to the forezomg observae 
tions, all persons may suit the:nscives in taste, in streagth, in flavour, and 
in quantity. They wil have beer mech cheaper. They will have it more 
wholesome. Every person way judge of lis own taste in beer. Graiis 
of Paradise, which heave a warin and pleasant quality ; cardamom seeds, 
and cinnamon; linseed, alspiee, and a variety of other flavouring sub- 
stauces, may be chosen by ditforeat persons. 


DCCCXCLY. 
CHEAP AND WHOLESOME JABLE BEER. 


To four pounds of coarse brown sugas. add ten gallons otf 
water, then put in three ounces of hops, and let the whole 
boul for three-quarters of an hour, and work it as usual. It 
should be kept a week or ten days before it is tapped, when 
it will improve daily afterwards, within a moderate time of 
consumpticn. 

Another method, and ier a smaller quantity, is, to put a 
pound of treacle to eight quarts of boiling water: add two 
bay-leaves, and a quarter of an ounce of Ginger m powder. 
Boil the whole for fifteen minutes, then Iet it become cool, 
and work it with ycast. 

DCCCXCVY. 
GinGer Been. 

To every gallon of spring water add one ounce of sliced 
white ginger, one pound of common loaf-sugar, and two ounces 
of lemon juice ; boil the mixture nearly an hour, and take off 
the scum; then run it through a hair sieve into a tub, and when 
cool (viz. at 70°) add yeast.in the proportion of half a pint to 
nine gallons; keep it in a temperate situation two days, during 
which it may be stirred six or cight times; then put it into 
a cask, which must be kept full, and the yeast taken off at 
the bung-hole with a spoon. In a fortmght, add half a pint 
of fining (singlass picked and steeped in beer) to nine gal- 
Jons, which will, if it has been properly fermented, clear it 
by ascent. “The cask must be kept full, and the rising par- 
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ticles taken off at the bung-hole. When fine (which may 
he expected in twenty-four hours) bottle it, cork it well, and 
in summer it will be ripe and fit to drink in a fortnight. 


DCCCXCVI. 
PREPARATION OF YEAST. 


It has been mentioned before, that Yeast is the barm or 
froth which rises in Beer, and other Malt-liquors during a 
state of fermentation. When thrown up by one quantity 
of Malt or Vinous liquid, it may be preserved to be put 
te another, at a future period; on which it will exert a 
similar fermentative action. Yeast is likewise used in the 
making of Bread, which without such an addition would be 
heavy and unwholesome. 

[It has a vinous, sour odour; a bitter taste, arising from 
the hops in the malt liquor; and it reddens the vegetable 
blues, When it is filtered, a matter remains which pos- 
sesses properties simular to vegetable gluten; by this separa- 
tion the Yeast loses the property of exciting fermentation, 
but recovers it again when the gluten is added. The addi- 
tion of Yeast to any vegetable substance, containing saccha- 
rine matter, excites fermentation by generating a quantity 
of Carbonic Acid-Gas. This very useful substance cannot 
be always procured conveniently from malt-liquor tor baking 
and brewing; the following methods will be found useful 
for Its extemporancous preparation. 

Mix two quarts of soft Water with Wheat flour, to the 
consistence of thick gruel, boil it gently for half an hour, 
and when almost cold, stir into it half a pound of Sugar 
and four spoonfuls of good Yeast. Put the whole into a 
Jarge jug, or earthen vessel, with a narrow top, and place it 
before the fire, so that it may, by a modcrate heat, fer- 
ment. "The fermentation will throw up agthin liquor, which 
pour off and throw away; keep the remainder for use (in a 
cool place) in a bottle, or jug tied over. ‘The same quan- 
tity of this, as of common Yeast, will sufhce to bake or iree 
with. Four spoonfuls of this Yeast will make a fresh quan- 
tity as before, and the stock may be always kept up, by fer- 
menting the new with the remainder of the former quantity. 

DCCCXCVII. 
Another Method. 


‘Take six quarts of soft water and two handfuls of wheaten 
meal or barley : stir the latter in the water before the mixture 
is placed over the fire, where it must boil tll two thirdy are 
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evaporated. When this decoction becomes cool, incorporate 
with it, by means of a whisk, two drams of Salt of “Tartar, 
and one dram of Cream of Tartar, previously mixed. ‘The 

vhole should now be kept in a warm place. Thus, a very 
cone Yeast for brewing, distilling, and baking, may be 
ebtamed. For the last’ mentioned purpose, however, it 
ought to be dduted with pure water, and passed through a 
sieve, before it is kneaded with the dough, in order to de- 


prive it of its alkaline taste. 


OQheervaiion, Tn countrics where veast Is searce, it 1s a common 

peactice to twist havel twigs seas to be full of chinks, and then to steep 
tem iu ale- eyeast during fermentation. ‘The twigs are then hung up to 
ery, aad at the next brewing they are put into the wort instead of yeast. 
ba Yelle the chips are frequently put into turbid wine, for the purpose 
GO? Clewrice it. Ui ds (fi cted i: about teventy-four hours. 


DCCOXNCVILE. 
PREPARATION OF Yrast CakES. 


Mr. Cubbett has lately published an excellent method for 
preparing artificial Yeast. In Long Island, America, the 
people are m the habit of making Yeast Cakes, once a year. 
“Tuese are dissol. ed and mixed with the dough, which it 
Yalses i such aanauner as to form at into most excellent 
bicad. "Phe followme os the method in which these Cakes 
are made :—rub three ounces of Hops. so as to separate 
taem, and then put uiem into a gallon of boiling water, 
where they are to bail for half an lhuur. Now. strain the 
lj der through a fine sieve into an earthen vessel, and while 
niois hot, put ja three pounds and a halt of Rye Flour ; 
suring the hquor well, and quickly, as the Flour is) put in. 
Wher it has be. one as coul as sort for brewing 5 add half 
a punt ot gd Youst. On the foth wine dav, Whilst the 
WidATEPO ys horned fable iy Workin, stir etl) inte it Seven 
mods of Pudisn-eCoren Mloals this will render the whole 
rane stifP Le chee. thas douerh is te be well kKneaded and 
rented volt ate cae cs about oa thure of aman h Vt thickriess, 
Phrese Clabes are te de cutout ante large dishes. or docenues, 
OP AN tales! ae by snamverted tumbler or other apstra- 


j 
} 


HGH. aunt tba. "uly phwed aS ars | slice! of tiamed Won. oy aa 
yaecn cd P hoard, arto be dried by the heat of the san. Tf 
eae be taben that they are frequentiy turned, and that they 
recuse no Web or moisture, Thre will icant as hard as 
bhipeliacuit, and may be he pron a bay or boa, which as te 
be bung tab OF kepr Wan wiry and pe erfeetly dry situation 
When Broad is to be tiade, two cakes of the above menti- 
oocd tiichuess, and about three duchea a diameter, are to 
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be broken and put into hot water, where they are te remain 
all night; the vessel standing near the fire. In the morn- 
ine they will be entirely dissolved, and then, the mixture 1s 
to be einployed in setting the sponge in the same way that 
Beer Yeast 15 used. 

Observations. Tn making a further supply for the next year, beer or 
wle yeast may be used as before; but this is not necessary where a 
cake of the old stock remaiis,—ihis acting on the new mixture, in pre- 
cisely the same way. If the dry cakes were reduced to powder in 
# mortar, the same results would take place, with perhaps more cen- 
venience, and less loss of time. Regarding the empioyment of Indian- 
meals itis used, because it is of a less adhesive nature than wheaten 
Hour; but where Indiaiemeal cannot easily be procured, white pea- 
real oor even barley-meal, will answer the purpose equally well. 
‘the prine'pal art, or requisite, inmaking veast cakes, consists in drv- 
te them: qatcdla, and well; and in’ preventing them from coming in 
coniael Wii the ieast particle of moisture, unul they are used, 


Taving described the processes for preparing: several malt 
fiquors, as above, it ivill now be proper to notice the methuds 
uscd for converting the juices of fruits, &c., into those becer- 
ages which are technically known under the appellation of 
** Home mde Wines These, like malt liquors, are fermented 
by the addition of yeust. 

DCCOXUIX. 
Cukrnany WINE, 

Boil four gallons of springs water, and) stir inte it eight 
pounds of honey; when thoroughly dissolved, take it off the 
tire; then stir it well about, to raise the scum. which take 
clean off, and cool the liquor. 

When thus prepared, press out the same quantity of the 
juice of red currants moderately ripe, which bemg well 
strained, mix well with the water and honey, then put them 
ina cask, or large earthen vessel, and let them stand upon the 
ferment, for twenty-four hours; then to every gallon add two 
pounds of fine sugar, stir them well to raise the scum, and, 
when well settled, take it off, and add half an ounce of cream 
of tartar, with the whites of two or three eggs, to refine it. 

When the wine 1s well settled and clear, draw it off into a 
small vessel, or bottle it up, keeping it in a cool place. 

Of white currants, a wine after the same manner may be 
made, that wil equalin strength and pleasantness many sorts 
of white wine; but as for the black, or Dutch currants, they 
are seldom used, except for the preparation of medicinal 
INCE 7 
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pecce. 
Another Method. 


After gathering the currants, when the weather 1s dry, 
strip them carefully from the stalks, put them into a pan, 
and bruise them with a wooden pestle. Let the mass stand 
about twenty hours, after which strain it through a sieve. 
Add three pounds of fine sugar to every four quarts of the 
liquor, and shaking or stirring it well, fill the vessel, and 
put about a quart of brandy to every six or seven gallons, 
Ae soon as it is fine, which will be in four or five weeks, 
bottle it off. If it should not prove quite clear, draw it off 
into another vessel, and let it stand about ten days, and then 
bottle it off. 

Dccccr. 


GoosSEBERRY WINE. 


When the weather is dry, gather Gooseberries about the 
time they are half ripe; pick them clean, put the quantity 
of a peck into a convenient vessel, and bruise them with a 
piece of wood, taking as much care as possible to keep the 
seeds whole. Now having put the pulp into a canvass bag, 
press out all the juice ; and to every gallon of the Gooseberries 
add about three pounds of fine {sal sucar: mix the whole 
together by stirring it with a stick, and as soon as the Sugar 
is quite dissolved, pour it into a convenient cask, which will 
hold it exactly. If the quantity be about eight or nine gallons, 
Jet it stand a fortnight ; if twenty gallons, forty days, and so 
on, in proportion ; taking care the place you sct it mn be cool. 
After standing the proper time, draw it off from the lees, and 
put it into another clean vessel of equal size, or into the same, 
after pouring the lees out, and making it clean; let a cask 
of ten or twelve gallons stand for about three months, and 
twenty gallons for five months, after which it will be fit for 
bottling off. 

DCCCCII. 


British CHaMPAIGNE. 


Take Gooseberries before they are ripe, crush them with 
a mallet in a wooden bowl, and to every gallon of fruit put 
a gallon of water; let it stand two days, stirring it well ; 
squeeze the mixture well with the hands through a hop- 
sieve ; then measure the liquor, and to every gallon put three 
pounds and a half of Loaf-sugar; mix it well in the tub, 
and let it stand one day: put a bottle of the best Brandy 
into the cask ; which leave open five or six weeks, takin - 
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of the scum as it rises; then make it up, and lIct it stane 
one year in the barrel before it is bottled. 


Observation. The proportion of brandy to be used for this liquor, 
is one pint to seven gallons. 


DCCCCIII. 
ELper WINE. 


When the Elderberries are ripe, pick them, and put them 
into a stone jar; which set in boiling water, or rather in an 
oven, till the jar is as warm as the hand can well bear to 
touch it. Now strain the berries through a sieve or coarse 
cloth, squeezing them hard, and pour the liquor into a ket- 
tle. Put it on the fire, let it boil, and put in as many pounds 
of Lisbon Sugar as there are quarts of juice, and skim it 
often; then let it settle, pour it off into a vessel, and cover 
it close. This juice should be poured into a well seasoned 
cask, and mixed with Honey-water, (that is, Honey boiled 
with water,) in the proportion of three gallons of the 
latter, to a barrel of the former. Now ferment the com- 
pound with yeast; and afterwards clarify it by flour, white 
of eggs, and a small portion of Salt-petre. Now, draw it 
from the settlings, and keep it till Spring; then to every 
barrel add five pounds of its own flowers, and as much Loaf 
Sugar, and let it stand seven days; at the end of which 
time it will be very rich, and have a good flavour. 

Many people mix it with their Raisin Wine, by putting 
half a pint of the Elder Syrup to every gallon of Wine ; it 
gives the Raisin Wine an exquisitely tine flavour. 


DCCCCIV. 


Ev_pEeR FLower WINE. 


To six gallons of spring water put six pounds of Sun 
Raisins cut small, and a dozen pounds of fine Sugar; boil 
the whole together for about an hour and a half. When the 
liquor is cold, put half a peck of ripe Elder flowers in, with 
about a gill of Lemon juice, and half the quantity of ale 
yeast. Caves it up, aa after standing three days, strain it 
off. Now pour it into a cask that is quite clean, and that 
will hold it with ease. When this is done, put a quart of 
Rhenish to every gallon of Wine, let the Bae be hght! 
put in for twelve or fourteen days; then stop it down fas , 
and put it in a cool dry place for four or five months, til it 
18 quite settled and fine; then bottle it off. 
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DCCCCY. 
MoreE.LLta WINE. 


Cleanse from the stalks, sixty pounds of Morella Cher- 
ries, and bruise them so that the stones shall be broken. 
Now press out the juice and mix it with 6 gallons of Sherry 
Wing, and 4 gallons of warm water. Having grossly pow- 
dered separate ounces of Nutmeg, Cinnamon and Mace, 
hang them separately, in small bags, in the Cask containing 
the mixture. Bung it down: in a few weeks it will become a 
deliciously flavoured Wine. 

DCCCCVI. 
Cuerry WINE. 

Take Cherries, nearly ripe, of any red sort, clear them of 
the stalks and stones, then put them into a glazed ear- 
then vessel, and squeeze them to a pulp. Let them remain 
in this state for twelve hours to fade: then put them 
into a linen cloth, not too fine, and press out the juice with 
a pressing-board, or any other convenient instrument. 
Now let the liquor stand till the scum rises, and with a ladle 
or skimmer take it clean off; then pour the clearer part, by 
inclination, into a cask, where, to each gallon put a pound of 
the best Loaf-Sugar, and let it ferment for seven or eight 
days. Draw it off, when clear, into lesser casks, or bottles ; 
keep it cool, as other wines, and in ten or twelve days it will 


be ripe. 


4 


DCCCCVII. 
Preach anp APRICOT WINE. 


Take Peaches, Nectarines, &c. when they are full of juice, 
pare them, and take the stones out ; then slice them thin, and 
pour over them from a gallon to two gallons of water, and a 
quart of white Wine. Place the whole on a fire to simmei 
gently for a considerable time, till the shced Fruit becomes 
soft; now pour off the liquid part into another vessel con. 
taining more Peaches that have been sliced but not heated ; let 
them stand for twelve hours, then pour out the liquid part 
and press what remains through a fine hair bag. Let th 
whole be now put into a cask to ferment; then add of Loaf. 
Sugar, a pound and a half to each gallon. Boi well, ar 
ounce of beaten Cloves in a quart of white Wine, and adc 
u, this will give the Wine a aelecue flavour. 

Wine of Apricots may be made by only bruising then 
_and pouring the hot liquor on them. ‘This Wine does no 
require sv much sweetening. ‘Lu give it a curious flavour 
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poil an ounce of Mace, and half an ounce of Nutmegs, in 
a quart of white Wine; and when the Wine its fermenting 
pour the liquid in hot. In about 20 days, or a month, these 
Wines will be fit for bottling. 
DCCCCVIT. 
ExceLttent Compounpd WINE. 

An excellent family Wine inay be made of equal parts of 
red, white, and black Currants, ripe Cherries, and Rasp- 
berries, well bruised, and mixed with soft water, in the pro- 
portion of four pounds of fruit to one gallon of water. When 
strained and pressed, three pounds of moist Sugar are to be 
added to each gallon of liquid. After standing open for three 
days, during which it is to be stirred frequently, it is to be 
put into a barrel, and left for a fortnight to work, when a 
ninth part of brandy is to be aaded, and the whole bunged 
down. Ina few mouths it will be a most excellent Wine. 

DCCCCIX. 
Quinck WINE. 

Gather the Quinces when pretty ripe, in a dry day, rub 
off the down with a linen in then lay them in hay or 
straw for ten days, to perspire. Now cut them in quar- 
ters, take out the cores, and bruise them well in a silane 
tub with a wooden eats Squeeze out the liquid part, by 
pressing them in a hair bag, by degrees, in a Cider press ; 
strain this liquor through a fine sieve, than warm it gently 
over a fire, and skim it, but do not suffer it to boil. Now 
sprinkle into it some loaf-sugar reduced to powder; then, in 
a gallon of water and a quart of white Wine, boul a dozen 
or fourteen large Quinces thinly sliced ; add two pounds of 
tine Sugar, and then strain off the liquid part, and mingle 
it with the natural juice of the Quinces; put this into a cask, 
(not to fill it) and mix them well together ; then Ict it stand 
to settle: put in two or three whites of [Mggs, then draw it 
off. Ifit be not swect enough, add more Sugar, and a 
quart of the best Malmsey. ‘fo make it still better, boil a 
quarter of a pound of stoned Raisins, and half an ounce of 
Cinnamon Bark, in a quart of the liquor, to the consump- 
tion of a third part, and straining it, put it into the cask 
when the wine is fermenting. 


Birncu Wine. 
_ The season for obtaining the quor frem Birch ‘Trees, 
is in the latter end of February or the becinning of March, 
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before the leaves shoot out, and as the sap begins torise. If 
the time is delayed, the juice will grow too thick to be drawn 
out, It should be as thin and clear as possible. The me- 
thod of procuring the juice, is by boring holes in the trunk 
of the tree, and fixing facets of Elder; but care should be 
taken not to tap it in too many places at once, for fear of 
injuring the tree. If the tree is large, it may be bored in 
five or six places at once, and bottles are to be placed under 
the apertures for the sap to flow into. When four, or five 

allons have been extracted from different trees, cork the 

ttles very close, and wax them till the Wine is to be made, 
which should be as soon as possible after the sap has been 
obtained. Boil the sap, Radput four pounds of loaf-sugar 
to every gallon, also the peel of a Lemon cut thin; then 
boil it again for nearly an hour, skimming it all the time. 
Now pour it into a bl and as soon as it is almost cold, 
work it with a toast spread with yeast, and let it stand five 
or six days, stirring it twice or direc times cach day. Into 
a cask that will contain it, put a lighted brimstone match, 
stop it up till the match is burnt out, and then pour the 
Wine into it, putting the bung lightly in, till it has done 
working. Bung it very close for about 3 months, and then 
bottle it. It will be good in a week after it is put into the 
bottles. 

DCCCCXI. 


Orance WINE. 


To six gallons of water put fifteen pounds of soft Sugar ; 
before it boils, add the whites of six , gs well beaten, and 
take off the scum as it rises; boil it half an hour: when 
cool, add the juice of fifty Oranges, and two-thirds of the 

Is cut very thin; and immerse a toast covered with yeast. 
na month after it has been in the cask, add a pint of Bran- 
dy, and two quarts of Rhenish Wine: it will be fit to bottle in 
three or four months, but it should remain in bottle for twelve 
months before it is drank. 


DCCCCXII. 
GINGER WINE. 


To seven gallons of water put nineteen pounds of clayed 
Sugar, and boil it for half an hour, taking off the scum as it 
rises; then take a small quantity of the liquor, and add to 
it nine ounces of the best Ginger bruised. Now put it all 
together, and when nearly cold, chop nine Sounds of rai- 
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sins, very small, and put them into a nine gallon cask (beer 
measure,) with one ounce of [singlass. Slice four Lemons 
into the cask, taking out all the seeds, and pour the liquor 
over them, with half a pint of fresh yeast. Leave it un- 
stopped for three weeks; in about three months it will be fit 
for bottling. 


Observations. There will be one gallon of the sugar and water more 
than the cask will hold at first: this must be kept to fill up, as the li- 
quor works off; as it is necessary that the cask should be kept full, 
till it has done working. The raisins should be two-thirds Malaga, and 
one-third Muscadell. Spring and Autumn are the best seasons for 
making this wiue. 

DCCCCXIII. 


Parsnip WINE. 


To 12 pounds of Parsnips cut im slices, add 4 gallons of 
water, boil them till they becoae quite soft. Squeeze the 
liquor well out of them, run it through a sieve, and add to 
every gallon three pounds of Loaf-Sugar. Boil the whole 
three quarters of an hour, and when it is nearly cold, add a 
little yeast. Let it stand for ten days in a tub, stirring it 
every day from the bottom, then put it into a cask for 
twelve months: as it works over fill it up every day 


DCCCCXIV. 
IMITATION OF Cyprus WINE. 


To 10 gallons of water, put 10 quarts of the juice of white 
Elderberries, pressed gently from the Berries by the hand, 
and passed through a sieve, without bruising the seeds: 
add to every gallon of liquor three pounds of Lisbon Sugar, 
and to the whole quantity two ounces of Ginger sliced, 
and an ounce of Cloves. il this nearly an hour, taking 
off the scum as it rises, and pour the hole to cool, in an 
open tub, and work it with ale yeast, spread upon a toast 
of bread, for three days. Then turn it into a vessel that 
will just hold it, adding about a pound and a half of bruised 
raisins to lie in the liquor till drawn off, which should not 
be till the Wine is fine. 


Observation. This wine is so much like the fine rich wine brought 
from the island of Cyprus, in colour, taste, and flavour, that it has 
deceived the best judges. 


DCCCCXV. 
Mean. 
To thirteen gallons of water, put thirty pounds of Honey, 
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boil and skim it well; then add of Rosemary, Tnyme, Bay 
leaves, and Sweetbriar, about a handful altogether. Boil the 
whole for an hour; then put it into a tub, with two or three 
handfuls of ground Malt ; stir it till about blood warm ; then 
strain it through a cloth, and put it into the tub again. Now 
cut a toast, and spread it over with ale yeast, and put 
it into the tub. When the liquor has properly fermented; 
put it into a cask; then take of Cloves, Mace, and Nut- 
megs, each an ounce and a half; of Ginger sliced, an ounce, 
hruise the Spices and tie them up in a cloth, and hang it. in 
the vessel ; which stop up close bor use. 


DCCCCXVI. 
Cows.iiep WINE. 


Boil five pounds of Loaf Sugar with four galions of water, 
simmer them over a fire for half an hour, and when taken 
off, and cold, put in half a peck of Cowslip flowers, clean 
picked and gently bruised. Now add two spoonfuls of ale 
yeast, and a pound of Syrup of Lemons, with a Lemon peel 
or two. Pour the whole into a well seasoned cask or vessel, 
let them stand close stopped for three days, that they may 
ferment well; then put 1m some juice of Cowslips, and give 
it a convenient space to work, hen it has stood a month, 
draw it off into eae putting a little lump of Sugar into 
each, by which means it may be kept well for the space of a 
year. In like manner, Wines may be made of other flowers 
which possess a pleasant taste and odour, as Oxlips, Jessa- 
mine, &c. ; = 

DCCCCXVII. 
GrLLiFLowER WINE. 


Ae 
To three gallons of water put six pounds of the best raw 
Sugar; boil the Sugar and water together for the space of half 
an hour, keep skimming it asthe s¢um. rises. _ Now, let it 
siand to cool, beat up three ounces of Syrup of Betony with 
a large spoonful of ale yeast, put it into the liquor, and 
having a peck of Gilliflowers, cut from the stalks, put them 
in, to infuse and work together for three days, the whole being 
covered with a cloth; strain it, and put it into a cask, let 
it settle for three or four weeks, and then bottle it. | 


DCCCCXVILL 
MuLsBerrY WIwNeE. 


Ou a dry day, gather Mulberries, when they are just 
thanged from redness to a shining black, spread them thinly 
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on a fine cloth, or on a floer or table, for twenty-four hours; 
and then press them. Now boil a gallon of water with each 
gallon of juice; putting to every gallon of water, an ounce 
of Cinnamon Bark, and six ounces of Sugar-candy finely 
powdered. Skim and strain the water when it is taken off 
and settled, and put to it the Mulberry juice. Now add to 
every gallon of the mixture, a pint-of White or Rhenish 
Wine. Let the whole stand in a cask to ferment, for five or 
six ee When settled, draw it off into bottles, and keep 
Af Cool. . 2 , 
° DCCecxIx. 
Raspserry WNz. 


Gather the Raspberries when ripe, husk them, and bruise 
them; then strain them through a bag into jars or other 
vessels. Boil the juice, and to every gallon put a pound 
and a half of Lump-sugar. Now add whites of Eggs, and 
Jet the whole boil for fiecn minutes ; skimming it, as the 
froth rises. When coo] and settled, decant the liquor into 
# cask, adding yeast to make it ferment. When this has 
‘taken place, add a pint of white Wine, or half a pint of 
‘proof spirit to each gallon contained in the cask, and hang 
2 bag in it containing an ounce of bruised Mace. In three 
months, if kept in a cool place, it will be a very excellent 
and delicious Wine. 7 

DCCCCXx. 
S of Respbervien i llon of Sack f 
teep two gallons of Raspberries in a gallon of Sack for 
pwenty Guar ee then strain them, anda to the liquor 
three quarters of a pound of Sun Raisins, well stoned. Let 
them continue for four or five days, sometimes stirring them 
well; then pour the liquid off gently, and bottle t up. If 
not sweet enough, add some Sugar, about half a. pound to 
a gallon will be: sufficient ; kcep it in a cool place. — 
| | _ DCCCCXXI. 
~~ Danson Wine, &e. 

Take a considerable quantity of Damsons and epmmor 
Plussbs inclining to ripeness ; alt them in halves, so that 
the ‘stapes may be taken out, then mash them gently, anc 
aids little water and honey. Add to every gall 







on of the 
mips gallon of spring Water, with a few bay leaves and cloves; 
att the ature aaa add as much Sygar as will well sweeten 
it, skis off the froth, and let it cool. Now press the fruit, 
squeezing out the liquid part; strain all through a fine strainer, 
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and put the water and juice together m a cask. Haying allow 

ed the whole to stand and ferment for three or four days, fine 

it. with. white Sugar, Flour, and whites of Eggs ; draw it off 

into bottles, then cork it well, in twelve days it will be ripe, 

and will taste like weak Port, having a flavour of Canary. © 
- DCCCCXXII. 

| , AMERICAN WINE. | 

The following was communicated to the public by Joseph 
Cooper, Esq. of New Jersey. 

‘‘[ put a quantity of the comb, from which Honey had 
been drained, into a tub, and added a barrel of Cyder, imme- 
diately from the press; this mixture was well stirred, and left 
for one night. It was then strained before fermentation took 
po: and Honey was added, until the specific gravity of the. 
iquor was sufficient to bear an egg. It was then put into a 
barrel; and after the fermentation commenced, the cask was 
filled every day, for three or four days, that the froth might 
work out of the bung-hole. When the fermentation mode- 
rated, ] put the bung in loosely, lest, stopping it tight as 
cause the cask to burst. At the end of five or six weeks, 
the liquor was drawn off into a tub; and the whites of eight 
eggs, well beaten up, with a pint of clean sand, were put. 
into it: I then added a gallon of Cyder Spirit; and after 
mixing the whole together, I returned it into the cask, which 
was well cleaned, bunged tight, and placed in a proper situ- 
ation for racking off, when fine. In the month of April fol- . 
lowing, I drew it off into kegs, for use; and found it equal 
to almost any foreign Wine: in the opinion of many judges, 
it was superior, | 

Observations. This success has induced me to repeat the experiment 
for three years ; and I am persuaded, that, by using clean honey instead 
of the comb, as above described, such an improvement might be made, 
as would enable the citizens of the United States to.supply themselves 
with a truly a and wholesome wine, which woul not cost a 
quarter of a dollar per gallon, were al] the ingredients procured at the 
market price. It would have this peculiar advantage, that it contains 
= dt mixture, but is made from ingredients produced on our own 


DOCCCXXILL. . 

Koumsss; A WINE PREPARED BY THE TARTARS.. . 

_ Take of fresh Mare's Milk any quantity; add to ts 
sixth part of Water, and pour the mixture into a: wooden 


vessel. Use as a ferment an eighth-part of sour Cow’s 
Milk; but at any future preparation, a small portion of old 
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Loe 


ae 








apse | gnawer better. Cover the vessel with a thick 

5 of se ‘it in: 4 place of moderate. warnth;; ‘leaving it 
at; ‘rest for. twenty-four hours: at the end of’ of elt 86 he 
Milk will have become sour, and a thick | ace will 
gathered on its top. Now with a churn chaff, te 
till the thick substance above-mentioned be blend d int)- 
mately with the subjacent fluid. In this situation leave it 
at rest for twenty-four hours more; after which, pour it — 
into a higher and narrower vessel, resembling a. churn, 
where the agitation must be repeated as before, till ‘the 
liquor appear to be perfectly homogeneous. In this state it 

is called Koumiss ; of which the taste ought to be’ a pleas- 
ant mixture of sweet and sour. Agitation must be employed 
every time before it is used. ‘This Wine is cooling and an- 
tiseptic. Sometimes aromatic herbs, as Angelica, 1s mfused 
in the liquor during fermentation. 





DCCCCKXIV. 
Raisix Wine. 


--Put two hundred weight of Raisitis, with the stalks, into 

a hogshead, and fill it nae with spring Water; let them 
ateep for about twelve days, frequently stirring, ‘and _— 
pausing off the juice, dress the Raisins and mash th 

le shoul then be put togetlier into a very clean vee. 

eel that will exactly contain it. It ‘will hiss for some timé, 
during which it should not be sieved’ ‘but, when the’noise 
ceanes, it must be stopped close, and stand for about six or 
seven months; and then, if it proves fine and clear, rack it 
off into another vessel of the same size. Stop er and let 
it remain for twelve or fourteen weeks longer ; bottle 
it off. If it should not prove clear, fine it gree wi 
three ounces of Isinglass, and a uarter of = pound of 

lige oe dissolved in some of the Wine. 





| ‘Beccexxy. 

Raisin Wie xevan. To. ) Srey. 7 , 
a ee rin the 
thich a led .and has stapd; ae 
O Seod Now ‘in the: weasel . for a ‘ie 





Me tie ‘Balsine ‘bo well’ wesbed 


stalks ; to ever nd thus preparee 
quart « of oe hed been. 
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yeooe:, leaving all the sediment . behind, which must be. re. 
peated till it becomes fine, when add to every ten gallons, 
six pounds of fine Sugar, and one dozen of Seville Oranges, 
the rinds being pared very thin, and infused in two quarts 
of ‘Brandy, which-should be added to the liquor at its last 
racking. Let the whole stand three months in the cask, 
when it will be fit for botiling ; it should remain in the bot- 
tle for a twelvemonth. 

To give it the flavour of Madeira, when it is in the 
cask put in a couple of green Citrons, and let them remzin 
till the Wine is bottled. 


DCCCCXXVL 


Grape Wrne. 


To every gallon of ripe Grapes put a gallon of soft Water, 
bruise the Grapes, let them stand a week without stirring, 
and draw the liquor off fine ; to every gallon of Wine put 
three pounds of lump Sugar; put the whole into a vessel, 
but do not stop it till it has done hissing, then stop it 
close,. and in six months it will be fit for bottling. 

‘A better Wine, though smaller in quantity, will be made 
by leaving out the Water, diminishing the quantity of 
Sugar. Water is necessary, only, where the juice is so scanty, 
or so thick, as in Cowslip, Balm, or black Currant Wine, 
‘that.it could not be used without it. 


"Observations. It will be here necessary for the reader's information, to 
examine the peculiar qualities on which the excellency of several foreign 
wines depends, Spain and Portugal being those countries of Europe 
where vines are cultivated in the greatest perfection, and where the 
most careful attention is paid tothe manufacture of the several sorts 
of wine, we shall in this place take a summary view of each. 


SramisH AND Portucurse Wings. 


The wines of Spain are of two descriptions, namely, white and red, 
and ase, for the most part, excellent. e greatest quantities are made 
in the southern parts of the kingdom, and the sale is very extensive, 
especially among the English and Dutch. The wines of the Canaries, 

| not actually Spanish, are to be met with in most of the ports 
of Spain, and are usually classed with the wines of that country. 
Although the whole of the Canaries produce excellent wines, the prefer- 
ence is given to those of Parma and Teneriffe. When the vintage 
ecres avourable, Teneriffe annually makes up about 30,000 pipes of 
fidonia, or as it is sometimes denominated Bastard Madeira, from the 
similarity of its flavour and appearance to the dry wine of the last 
mentioned island. Teneriffe also produces a sweet wine, which is 
nearly eimilar to Malmsey Madeira. 
The wine of Chacoli in Biscay is not of a first rate quality. In order 
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to produce this wine the Biscayans ingraft five or six different vines 
npon the-same stalk. Most parts of Biscay abound in these vines, 
which border the high roads, generally growing to the height of about 
three or four feet. The ‘wine in Biscay is sold at a certain price, as re- 
puted by the police, and until the whole produce ‘of the vintage is 

isposed of, no foreign wine is permitted to be brought into the pro-— 
vince ; hence it happens that the sole study of the proprietors of vine- 
yards is to collect a large quantity of wine, without attending to quality 
or flavour, and consequently, chacoli has become proverbially despicable 
in Spain. Indeed, the grapes are not allowed to arrive at a state of 
maturity, but are gathered ard squeezed, while sour and nearly devoid 
of substance: but, if the juice were allowed to collect and meliorate 
in the grape, if the green fruit were not mingled with the ripe, if the 
wines were made with the same care as those of other provinces, this 
wife would prove equal in every respect (except that of seniority) to 
the French champaign, which, of its kind, stands at present unrivalled. 

The wine of Guidas in Castile is made from cherries, and is a species 
of ratafia. Foucal wine, which takes its name from a village near Madrid, 
is of a good quality, but is only reckoned ordinary. 

The wines of Val de Penas, Ciudad Real, Ribadavia, and Rioxa, 
and those called La Mancha are very good, and except in regard to dif- 
ferent degrees of colour, are similar in every respect. 

The best wines of Arrayon are those denominated Garnachas, from 
the species of grape which produces them : the best of all is a red wine 
named Hospital ; it is excellent as to flavour and strength. Caninea, 
called likewise white Garnachas, is very fine, and is much esteemed. - 

The wines of Peralta, Tudela, Tafalla, and Arandillo in Navatre, 
are nearly aifke, and are excellent both as to flavour and quality. 
That of Peralta is well known under the title of Rancio, which it re- 
ceives when old enough to merit that distinction. To these may be 
added the wine of Iluesca, which is very good. , 

‘The wines of Xeres, better known under the name of Sherry, are 
made at the town of that name in the province of Andalusia. They are 
not only dry, but sweet; the dry, however, ure the most esteemed, 
more particularly, when they present a pale straw colour. Many, who 
are in the habit of tasting Sherry, have doubtless perceived that there 
is something in its flavour which partakes of the taste of leather ; this 
is owing to the custom of bringing the wines down the country in 
large leathern vessels, or, as the Spaniards call them, boofs, whence 
we derive our term butts, which we bestow upon the casks wherein 
we receive the wines. , 

In Andalusia are made sweet and dry wines, called Pagarete and San 
Lucar, and the strong well known red wine, denominated Tinto Rota, 
or Tent, which is an excellent stomacnic. The Montilla is a dry wine. 
The territory of Xeres, alone, annually produces above 60,000 pipes of 
wine. 

In the province of Grenada, is made the celebrated wine called 
Mountain or Malaga. It is dry and sweet, and both red and. white. 
It is truly a delicious wine, and is much esteemed. The sweet Moun- 
tain is the most sought after, and iy usually employed as a dessert wine. 
Grenada produces Peroximenes or Pedro Ximenes, which is a very 
fine flavoured, full bodied wine. There is also a kind of ‘Malmsey 
made in this province, which is exquisite ; but that of Maravella is 
only an ordinary wine. : 
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“. In Valentia is found the Tinto Alicante, a wine much used in France ; 
: 1s sweet when new, but grows thick and ropy ‘as it becomes aged ; it 

The Benicarlo wine is red, dry, and thick ; it is often palmed upon 
the public by wine dealers, as Port wine; to which it is very inferior, 
both in quality and price. An imposition of this sort is ete avoided, by 
observing whether the wine offered have a ruby colour instead of a deep 
black ; a generous flavour, and not that harshness which immediately 
offends a palate: if not, it assuredly cannot be Port wine: The 
‘wine called Siches and that called Garnache, both made in Catalonia, 
are exquisite. In the same province are madé Tinto de Jas Montanas, 
or Mouutain Tent, and Mataro wine; both of which are sweet, thick, 
ropy, and unwholegome. The latter is often sold by irreputable tra- 
ders, to private families, as Tent. 

It is almost needless to observe that the wine called Port, of which 
such vast quantities are consumed in Great Britain, is the produce of 
Portugal. The vines, whence it is made, grow upon the banks of the 
Douro, about fourteen or fifteen besgaes rom Oporto, and occupy a 
‘space about six leagues in length, and two leagues in breadth. These 
vineyards produce between 60 and 70,000 pipes of Port, and there are 
others which yield nearly 6,000 pipes annually. The vine whence we 
derive our Port, originally grew in Burgundy, but the climate of Por- 
tugal, being widely different from that of Burgundy, has caused such 
an alteration in the grape, that no two wines are more unlike, than 
those which are the produce of the above mentioned territories. - 

- The wines of Portugal, like those of Biscay, are only sold at the 
prices annually ee by the government. As soon as the prices are 
promulgated, the factory and individuals send in their names to the pru- 
prietors of the wines ; the whole of the Port wine is shipped at Oporto. 
' The-Brandy of Spain constitutes a considerable article of commerce ; 
it ig very inferior to the brandy of France, and is principally used in 
making up Spanish and Portuguese wines. The brandy of Portugal is 
nearly the same as that of Spain, and very little of itis exported. 

Notwithstanding the great natural produce of wines, various attempts 
have been made, and with success, at a syxthetical preparation of this 
beverage. Itis to be feared, that this practice is sometimes carried on, 
without regard either to science or humanity. Indeed, there are many 
compounds sold in London and elsewhere, intended to imitate port and 
other wines, which agree with them in no character ‘save in colour and 
astringency ; and these, it is known, are given to them by the most 
pernicious ingredients, But the French, and other chemists, have really 
produced wines, which possessed all the agreeable properties of those 

uced from grep. This was done,'by first analysing the wine to 
n 


| e imitated, a thet, by portioning the quantities of the several in- 
gredients which existed wine, naturally. In this way, Fabroni 


sare wine, from S64ibs. of sugar, 94lbs. of gum-arabic, 24 of tartar, 
three of tartarous acid, 86 of gluten of wheat, and 1728 quarts of 
water. Parmentier made a good Muscadine wine from 2i6lbs. of 
sugar, nine pig of crystals of tartar, 7% of elder flowers, and 307 
of water e colonists in the West Indies, prepare a wine {rom 
250lbs. of sugar, two barrels of water, and four pounds of yeast ; 
this wine és coloured with litmaus, and scented with some essential oil. 
In addition to these syathetical preparations, it may be observed, that 
others of an analogous, but of a more surprising nature, bave recently 
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veen effected. Kirchoff, a Russian chemist, discovered that starch may 
be converted into ‘sugar, srumogy J all the propérties of sugar from 
grapes, by mixing it with about four times its weight of water, and 
about one hundredth part of its weight of sulphuric actd. This diseovery 
‘was confirmed by Saussure, who ascertained that 100 parts of'starch be- 
game 110.14 parts, when converted into sugar. The sare subject being 
successfully resumed by M. Braconnot, he discovered the twnportant 
fact, that a suger similar to that of grapes may be obtained -by means 
of sulphuric acid, from the sawings of wood, old linen; and paper. 
~ In this operation, a certain quantity of these substances is treated 
‘with sulphuric acid, concentrated by cold. The mass appears to be 
carbonised, but this appearance arises from a stratum of black powder 
which. covers it; and which, when removed by washing, is converted 
‘into a true gum, resembling gum-arabic. This gum is separated: from 
‘the: sulphuric acid, in excess, by. means of carbonate of lime, and it 
‘remains in the liquor.. By afterwards treating this gum with sulphuric 
acid, diluted with water, it is converted into true sugar, the quantity 
-of which is greater than that of the sawings of wood, or the linen, em- 
ployed.. In addition to this sugar, which forms almost the whole of the 
mass, M. Braconnot obtained another substance, which he called the 
vegeto-sulphuric acid. The sugar, in question, was of the consistency of 
syrup; at the end of twenty-four hours it began to crystallize, and 
some days after, the whole was condensed into a single mass of crys- 
tallized sugar, which was pressed strongly between several folds of old 
‘cloth ; crystallized a second time, this sugar was passably pure; but 
“treated with animal charcoal, it. became of a shining whiteness. he 
crystals were in spherical groups, which appear to be formed by the 
union of small diverging and unequal plates. They are fusible at the 
‘temperature of boiling water. The sugar is of a fresh and agréeable 
‘flavour, producing in the mouth a slight sensation of acidity.. Mingled 
in a proper quantity of water, set in fermentation, and hopped according 
. to the method of brewers, the syrup, above mentioned. furnishes a 
_beer, which is light, brisk, strong, and of an agreeable savour. — 
After having ascertained that all ligneous matter, such as woéd, bark, 
straw, hemp, &c. may be transformed into gum, and into sugar, by 
the ire acid, M. Braconnot extended his researches to the 
parts of animals, and he began with gelatine, ag obtained front the 
skin, membranes, tendons, &c, of animals. He found that gelatine 
. may be converted by sulphuric acid into a crystallisable sugar su: 
generis, which probably does not exist in nature. It crystallises more 
eadily than. that from the cave. It is less fusible, and it contains azote. 
.. Ate. sweetnegs is nearly equal to that of the sugar of grapes. Its‘ solubi- 
lity in water is not gre@ter than that of sugar of milk, with which it has, 
at first sight, some analogies. By slow evaporation, it yields crystals as 
‘hard as aa ees and imthe form of flat prisms or tables grouped 
ether. He also found that the sugar of gelatine combines intimately 
with the nitrie acid, (with sensible decomposition, and even without the 
aid of heat,) and then forms a new acid, to which he has given the 
_ name of the nifro-sacchuric. : | 





“The Avetous ferineritation’ is that, which takes place in. 
vegetable infusions containing Sacchatine‘or Mucilaginotis 
matter, at an elevated temperature. It has been shown be- 
fore, that the -Vinous Fermentation takes place at different 
temperatures, between 50° and 70° of Fahrenheit, but, if 
Saccharine or apres cai se at rps to higber 
temperatures, a change takes place in the whole Mass ; an 
instead of the foaiation of Alcohol, the generation of. he 
tic Acid, or As pal is induced. This fermentation, or Até- 
tification, is, no doubt, the consequence of a chemical change 
which takes place in the Mucilaginous or Saccharine’ prin- 
5 of. the vegetable substance; but upon what play of 
nities it depends, chemists have not hitherto determined. 
A notable difference-exists between the Vinegars made 
from different substances. The specific gravity of good 
Wine Vinegar is about 1,025, Water being 1000, ine 
Vinegar not only contains Acetous Acid, but also Sulphate 
of Potass, and Lime; (probably accidental)’ Extractive 
Matter, and the Tartaric, Citric, Malic, and Oxalic Acids. 
The three latter, however, are often wanting even in good 
Vinegar. ‘The best Wines, as those of Languedoc, Spain, 
Portugal, and Italy, yield the strongest Vinegar, although 
too dear for common use. | 7 


"Various Experimerits have been tried on the Acetifica- 
tion of certan substantes, We shall here notice some per- 


formed by 'M. Cadct, and other French Chemists, 


DCCCCEKV II. 
Frour anp WatTER with YEAS. 


Seven ounces of Flour-boiled in fifty-six ounces of Water, 
assisted by half an ounce of ferment, and kept working for 
twenty-four hours, produced as. much Vinegar as satur- 

| stomhaeine gs Sagglierir quantity of wartitg: for” Coty th ren 
pporties of water and ferment, kept wor or thirty-five day: 
sewatath as much vi caps nt ceren crime “ potas 
Secs bret ace et the paar: of alcohol with water does not 
ferment, ‘walees extractive mattex, mucilage, or boiled starch, is added, 
ae cakttoe oF eapeeomly tid ot hen ce fifteenth of its 
,.. & solution of. : got fern ane i 
“weigt t ~_ i nr hag ae ted ily in the tem 
! ‘Treacle ferments of itself, provided it is diluted ia 
‘a eufficent quantity-of avater. Solution of gum began to become acid 


fa 4 






“weight of yeust was 
ature of 66° Fab. 
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very. ‘qnickly, and its fermentation: w wetpromoted Bpyens east. Extractive 
matter does not ferment, but becomés putrid. produces no effect 
upon extract of liquorice, which seéms to contain a saccharine poeliie. 
Starch does ot ferment by itself ;,four ferments with. ee 
sss three or four days the liguid | begins to putrefy. ee 
oe DCCCOXXVIL. | - ecg 
ae rere awD WATER WITH Yaasr. 


“Oz: of Sugar, 70 oz. of Water, ‘and‘16 drachms of Fe. 
ment, began to work the next day, the fermentation‘ lasted 
12 day s. It required a dram and a half of Potass to satu- 
rate 4 oz, of this Vinegar. Eight ounces of the _— 
veel 2 drachms of crystallized sugar. ~ 





DCCCCRXIX. . | 

_ Sugar, ALcono, anp Warer with Yeast. © 
~ S oz. of Sugar, 5 oz of Alcohol and 72:03, of Water with 
6 drams of Yeast, began to work the same day; the fermen- 
tation lasted 12 days. It required 1 dram o Potasa to sa- 
turate 407. of this Vinegar. 8 oz. of the Vinegar yielded 
half a dram of sugar; it tasted very weak, and yielded 
Alcohol on distillatzon, with some traces of Acetous ther. . . 


DCCCCAXX. 
7 | Excrss oF Sucar with Warer 
, “15 ounces of Sugar, "0 ounces of Water, and 6 aiene of 
Yenst, began to work the same day.; the fermentation lasted 
23 days. It required 2 drams of otass to saturate 4 ounces 
of this Vinegar. 8 ounces of it yielded nearly an ounce of 
Su 
a pectexxxt. 
SucaR AND Warer, WITH ALCOHOI, - 
: In small Proportion. 
“10 oz. of Sugar, 5 oz: of Alcohol, 72x. of Water, na 
6 drams of Ferment, began to work ‘the second day, ‘and 
continued to do so for 8 days: Carbome Acid Gas was emitted 





but poe did not reddan Syrup of Violets. By 
‘pecegxmai : | 
7 Sucan, Gym, axn Wemes, wee. Yeager. 7205 
. Right. a of ot Suge, 8 a fffeds of Gim, 73 ‘euneds 
lage iy , ¢ begai {8 work’: thie fet 


s the: gen i ery It vired 8 2 drams 
? Botase to saturate 4 punecs of ye ia au he. W.yie- 


ger was very strong, and. Aleohol being poured in, nearly sn 
ounce of Mucilage "was precipitated in a month afterwards. 


ee 
wy 





oo peecoxammn : 
Sucaa as’ Wates, witn Excess-or Yeast. 

15 ounces of Sugar, 72 ounces of Water, and 10 drams 
of Yeast began-to work the first day; the fermentation tasted 
10 days. it required 2 drams df Potass to saturate 4 

,ounces.of this Vi .. The same quantity yielded 2 drams 
of Suggr which had not fermented. = 

Observations. From. these experiments it may be concluded; [st. 
That the alcohol added to the fermenting liquors (although it may be 
partly changed into vinegar,) cannot be substituted for sngar. ni. 
‘That when the sugar is in too great quantity, part of it does not fer- 
ment, Srd. That mucilage hastens the fermentation, but, like sugar, 
the superabundant portion remains unaltered. And 4th. That too large 
a proportion of alcohol prevents fermentation altogether. | 

M. Cadet tried ‘several experiments, to determine the best propor- 
tions of ingredients, to form vinegar. He found the following to be those 
best adapted to this purpose. . 

on DCCCCXXXtVv. 
AppPROVED Proportions oF INGREDIENTS 
For the best Vinegar. 


Eight ounces of Sugar, 577 ounces of Water, and 4 drams 
of ‘Yeast, began to work the first day; the fermentation 
lasted-12 days. It required 3 drams of Potass to saturate. 
4 ounces of the Vinegarsproduced. This Vinegar .was very 
sromg, agreeably tagted,.and.did not contain, or deposit, any 

ugar. ; vo oa ; 


my 
J 





| as pececxxxv. 

DsMINUTION OF THE ABOVE Quantity oF WarEr. 
By diminishing the uantity of water, some of the Su 
cemuas undaccampoasd: *Beven ounces and 1 dram of Su- 
gar, 28 ounces of Water, and 4 drams.of Yeast, did not 
Degin to work till 2 days afterwards; the fermentation lasted 
21: days, being ag’ Geaci I¢ required only 2 drams of 
Potass to saturate 4 ounces of this Vinegar. The liquor 

was still very saccharine, and tasted like simple Oxym 
“— | ‘DCCCCXXXVI. * 
Avrrovep Proportion ror THe CoNvVERSION OF 
| y+  lcohol igto Vinegar. 
The following. proportions ap moat likely to cause 
Alcohol to be totally conver 4 into Vinegar: 3 oz. 4 dr. 
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of. Sugar, the same quantity of Alcohol, 28 ounces of wa- 
ter, and 4 drams of Fe nent, began to work two days after- 
wards; the fermentation lasted 17 days. It required 2 
drams of Potass to saturate 4 ounces of. this Vinegar, the 
liquor had a vinous smell, and half the Alcohol employed 
‘was separated by distillation. a : 
Observations. Sugar, therefore, is the essential ingredient in the for- 
mation of vinegar ; mucilage is partly changed into vinegar and accele~ 


rates the fermentation, but the liquor to putrefaction, unless 
prevented by the addition of This last ig ans tography 
Into vinegar ; but it renders the vinegar sharp, makes it Keep well, 


odoriferous particles. 

Mr. Hebert, of Berlin, is said to have made vinegar, in two montha, 
from four parts.of rectified malt spirits, and 78 of water; but this ex- 
periment did.not succeed in France. The vinegar, commonly sold, con- 
tains alcohol, and the first portion that comes over is alcoholic. M. 

‘ Lowitz has separated alcohol from vinegar by freezing, and subsequent 
distWJation from powdered charcoal. The quantity of potass required 
to saturate a given quantity of vinegar, indicates the genes of acid . 
which it contains, and the quantity of acid appears to depend upon the 
quantity of sugar originally contained in the fermented mass. Hence 
taking the first experiment of 8 ounces of sugar for the basis of the 
calculation, it appears that the sugar employed in the formation of ace- 
tous acid, is to the potass necessary to saturate it, as 1,2668 to 1,0000 ; 
from whence there may be calculated the quantity of sugar that ought 
to be added to any weak vinegar, in order to bring it to any required 
strength. The same experiment also shows that 100 parts of good vine- 

_ gar are formed from 12,410 of sugar, 0,799 of yeast, and 86,791 of 
water, whence the proportion of yeast to be added may be deduced ; 
and on this foundation an estimate may be made of the quantity of sac- 
charine matter contained in a vegetable, when it is s0.euveloped in other 
poe as not to be separable by the ordinary methods. This may 

performed by making a decoction of the plant, fermenting the.de- 
coction, and saturating the acid with potass. If the decoction reddens 
litmus, the malic, citric, oxalic, or tartarous acid, contained in it, must 

‘be saturated with lime, and the liquor filtered fermentation. 

' Minegar may be made in all places by properly adjusting the quan- 
tities of saccharine matter, water, and ferment. Excellent vinegar has 

‘been made from cabbage, with the addition of some brandy and 
‘sugar. ‘Alcoho} may be si ota in lieu of some of the sugar, provided 
it does not exceed the fourth part of this substance. The quantity of 
sugar. that the substance contains ought to be previously ecotakied, by 
fermenting eight ounces of it with. 56ounces of water, and half an 
of yeast, or baker's leaven, which latter is preferable, because yeest 
sometimes gives a disagreeable taste to the vinegar. The mixture is to 
‘be put into-a vessel, one half of. which is to be left empty, and: kept in a 
temperature of 68° Fahr. for 95 or 30 days, being stirred morning ‘and 
evening. The strength of the vinegay now obtained, being ascertained 
by adding potass, it will be easy to calculate how ‘much, saccharine 
‘matter must be added, to form vinejar ef the requirdd 5 , 

. ‘Enlarge pranufactories it is best to employ enall barrels, placed as in 


afid when used for infusing aromatie plants, takes up the resinous and 


aes ApRTORS, RERMPAPA SION. 
re-houses, in order that their contents may be easily drawn off, 

oa should be used: 
should be # meee @ stoye, 80 thatall may receive an a pre degree of 


and no brass cocks or pewter syphons sh The bagrels 
heat, r y thermometers ed in different parts of the building. 
ee  pececxxxvis. 


Common MetHop or maKING VINEGAR. 
To every gallon.of water put a pound of coarse Lisbon 
sugar; let the mixture be boiled, and skimmed as long as 
‘any scum arises. Then let it be poured into proper vessels ; 
and when it is as cool.as beer, when worked, Ict a warm toast, 
rubbed over with yeast, be put to it. Let it work about 
twenty-four hours, and then put it into an iron-hooped cask, 
fixed either near a constant » or where the summer sun 
shines the greater part of the day; in this situation it should 
not be closely stopped up; but a tile, or something similar, 
should be laid on the bung hole, to keep out the dust and in- 
sects. At the end of about three months (sometimes less) 
it will be clear, and fit for use, and may be bottled off. The 
longer it is kept, after it is bottled, the better it will be. If 
the vessel containing the liquor is to be exposed to the sun’s 
heat, the-best time to begin making it, is in the month of Apmil. 


a DCCCCX XXVIII. 
‘GoosEBERRY VINEGAR. 


Bruise the Gooseberries, when ripe, and to every quart put 
three quarts of water; stir them well together, and let the 
whole stand for twenty-four hours, then strain it through a 

To every gallon of liquor add one pound of brown sugar, 
. and stir them well acne before they .are put into the cask. 
Proceed in all other respects, as before. 1is Vinegar pos- 
sesses a pleasant taste and smell. but Raspberry Vinegar 
which may be .made on the same plan, is far superior in 
these respects. The Raspberries are not required to be of 
the best sort, still, they:should be ripe, and well flavoured. 
3 _ DCCCCXXXIX. 

| Paimrose Vinecar. 
To 15 querts of Water put 6 poiinds of brown sugar ; 
let it boil ten minutes; and:geke off the scum: pour on it 
. half a peck of Primroses; before it is quite col De in a 
«ttle fresh Yeast, and-let it wark in a warm place all night ; 
- dpus,dt ina. barrel in the kitchen, gid when done working, 
cloge the barrel, stil keeping it in a wiirm place. . 





-' Vinzear rrom tue. Reruse or Begewives, 

When honey is extracted from, the combs, by means of 
pressure, take the whole mass, break and separate it, and 
Anto each tub, or vessel, put one part of combs and two of 
water; place them in the sun, or in a warm place, and cover 
them with cloths. Fermentation takes place in a few days, 
and continues from eight to twelve days, ee to the 
higher or lower temperature of the situation in which the 
Operation is carried on. During the fermentation, stir the 
matter from time to time, and press it down with the hands, 
that it may be perfectly soaked. When the fermentation is 
over, put the matter to drain upon sieves or strainers. At 
the bottom of the vessels, will be found a yellow liquor, which 
must be thrown away, because it would soon contract a dis- 
agreeable smell, which it would communicate to the vinegar. 
‘Then wash the tubs, put into them the water separated from 
the other matter; it immediately begins to turn sour; when 
the tubs must be again covered with cloths, and kept mode- 
rately warm. A pellicle, or skin, is formed on their surface, 
beneath which the vinegar acquires strength; in a month’s 
time it begins to be sharp; it must be left standing a little 
longer, and then put into a cask, of which the bung hole 1s 
left open. It may then be used like any other vinegar. 


Observation. To strengthen vinegar, suffer it to be repeatedly frozen, 
and separate the upper cake of ice, or water, from it. 

All vinegars owe their principal strength to the acetic acid they con- 
tain; but the vinegar of wine contains also tartar, a small portion of 
the malic acid, alcohol, and colouring matter ; that of cider and pe 
contains merely the nialic acid, little or no alcohol, and a yellowish. 
colouring matter. : : 


| DccecxL.. on 


| Panany FERMENTATION. a 

This ag of fermentation, (which has been termed 
a rom the Latin panis, bread), is that which is in- 
duced in a mixture of flour and waiter by yeast, in the mak- 
ing of bread. Bread which has undergone this fermentation, 
is termed Leavened Bread, to distinguish it from that in 
which there has been no cheiflical’change. Sea biscuits, and 
other hard bread of a similar nature, also that used by 
the Jews at the time of their Passover, come under the 
denomination of Uileavened Bread, whilst that prepared by 
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the bakers. for common use, 
The addition of yeast to flou Wi bréad. 
1s, dombtless, the cause of improving it greatly ; for withou' 
it, this anticle of food would be hard heavy, and indigestible 
Although the. fermentation of dough has been teriner 
panary, there is little doubt but it is merely a modificatior 
of the acetous. The subjects of both species of fermentatior 
are certainly different, in regard to consistency, but it is pro- 
bable, that the modification alluded to, is the consequence of 
this difference: for, the fermentible matter, from want of roop. 
for action, does not arrive at the same point of chemica 
change, which it would do in a more diluted state. We shak 
not attempt to theorize on the ¢hanges which take place dur- 
ing the panary fermentation, further, than to suppose that 
the four, yeast, and water, give out their elementary com- 
| aeemypdcrg the formation of arine matter, Starch, Car- 
‘onic acid, and Acetic acid; and that during the incipient 
generation of the latter, the process is stopped by the action 
of artificial heat. The loaf retains its shape and bulk, from 
the innumerable cells formed in it by the Carbonic acid. The 
walls of these cells. being suddenly hardened by the heat, 
(the Carbonic acid being doubtless driven off,) they retain their 
shape, and the loaf thus remains spongy. It sometimes 
Sa e but especially from cold, tha 
the fermentation is checked ; when this is the case, the dough 
is ee preg Amy to sét; and the consequence is, that when 
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haked, the is disagreeable, heavy, and unwholesome. 
To preyent . bakers in winter give the dough a suffi- 
: y shutting the doors to:prevent the ad- 


misaion .of cold air, and by placing the Jeaven near the 





© We have before hinted regarding the pernicious respiration of car- 
bonic acid gas, in manufactories. J bake-houses, 









t.ip to be feared, that 
than is either oper. 
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‘Leavened bread is chiefly made from wheaten flour, of 
various degrees of fineness, though. potdtve#’ and rice flour 
are frequently, and with advantage, used’ in its ch abril 
In London the quantity of potatoes used in the best baker's 
bread, is from 10 to 15 pounds to evéty sack of flour. The 
finest flour 1s seldom, or never, used in making loaf bread: 
it is always employed in making biscuits and pastry. The 
coarser sorts therefore being made into loaves, there are two 
kinds with which the public are supplied: these are standard 
wheaten, and brown, or, household wheaten bread. The lat=- 
tér, consisting of all the constituents of the wheat, is con- 
sidercd the most wholesome, when the grain has been good 
from which the flour was ground. It is this bread which 
is generally used among the English farmers. Each pound 
of the flour, used in its preparation, consists of ten ounces and 
six drams of starch, four ounces of bran, one ounce of gluten, 
aud two drams of sugar. The same proportion of ingredi- 
ents does not, of course, exist in those sorts of wheaten flour 
from which the bran, &c. has been separated. - «= ~? 

But, as the fine, or the whitest flour, is that which fetches 
the highest price, and as people generally imagine that the 
whitest loaf contains the greatest quantity of nutritive matter, 
it has always been an object with the bakers, to render the 
coarsest flour white enough to be used in making the stand- 
ard wheaten bread. But, for this purpose, the most unjusti- 
fiable means have been used: regarding the use of potatoes 
and rice, there can be no possible blame attached to them; but 
when plaster of Paris, chalk, and alum, are resorted:to, the 
trade of a baker may be justly denominated one that is injuri- 
ous to society. Besides the oecasional use of the two former 
mineral substances, it is here confidently asserted, that each 
‘inhabitant of London, generally, at every meal, swallows 
22 grains of alum,* in the bread which he eats. “There are 





or resist any weight placed upon.the dough; consequently the lid of the 
trough, and any weight laid upon it, will be’elevated, when the fermen- 
tation has arrived at that point, at which it may .be divided into loaves. 
The baker, therefore, considering a. similag @levation of his.own body as 
a sufficient check on sommnolency, lays himself down tg sleep upon the 
id of the trough; the copsequence is, that he is certainly aroused — 
his unheulthy alumbers at the required peried ; but his capatitution is 
sure to suffer from the immense body 6f carbonic acid gas whieh Ig libe 
rated during the fermesgation..:. | . 7 eee 
© This ene made without proper evidence, In addition tg: . 
other undoubted autforities, a tradesman who deala jn salt,:alum, &c., 
and who is in the habit of:drnishing bakers with these articles, informed 
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sottie-cases, where ever ore! alum: han the sani 
sae ee airs * sag 


¢ | # Docecsn.t. 8h 
PasfanatoOn o¥ Brean, 7 
| According to the Method practised by the London Baker 


A Sack of flour being sifted into the kneading-trough, to 
make it lie loose ; six pounds of galt, and two pounds of alum, 
are se ly dissolved in hot water, and the whole (in on 
quantity of a pailful) being ai to about 90° F. 
mixed with two quarts of yeas bles this mixture "has 
been well stirred, it is strained ti taal a cloth or sieve, and 
is then poured into a cavity made in the flour. The whole is 
Mow mixed up into a dough, and a small A arabe ty of flour 
being s rinkled over it, it is covered up with cloths, and the 

‘rough id is shut down, the better to Feta the heat. The 
fermentation now goes on, and:the mass becomes enlarged im 
bulk. In the course of two or three hours, another pala 











the Author, that he supplies each of his customers, every night, with two 

of and six pounds of commen salt. Thee aoe tities they 
use for each sack of flour. The employment of salt in bread is attended 
advantages to health, but that of alum is truly pernicious: 
aad w See tae oe et ed whether even the very 
appearance of bread (as to eolour) is improved by the use of this eatrin. 
gent salt. Even bakers, themselves, acknowledge that it hinders fermen 
tation, by killing the yeast. They say, likewise, that to counteract ite 
effects, use the potatoes: that is, to promote the fermentation 
which has been checked by the alum. But, in order to that 
the quantity of alum, above specified, is. —— aaliowpd By bread- 

| um to 
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eaters, we need only reduce the two potinds sins; and 
Say Sacer of gece peel ate 
flour, by 8; lly, divide the number of grains of gun ty os 
16, become $8 ounces ; these naultighed by 8, 
ind thi multiplied by @0 is oon- 

ia pad prgpelinse a 

350 Sth part of a quarterntenl. 

seyeee(14 
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ce water is-well.mixed with the sponge,.and it is agen 
up for about four houss, At thegnd of this time, 

it is to be kneaded for more than an hour, with three pails- 
ful ‘of warm water. It is now. returned to the trough in 
pieces, sprinkled with dry flour and. at. the end of four 
oyrs more, it is again ne éaded for half an hour, and di- 
_— ito quartern, and half-quartern loaves. ‘The weight of 
uartern- oaf, before baking, should be 4 Ibs. 15 ounces; after 
beki ing,'4 Ibs. 6 ounces avoirdupois. When the dough has. 
received its proper shape for'loaves, it is put into the oven, 
(the Keat df whichis about 450° Fahr., or that which will. 
seorch'flour, without burning,) where it is baked two and 
a half, or three hours. sade 


~ DECCCXLI. 
_ PREPARATION OF Hous gHoLp Breap. 


Four unices of salt are dissolved i in three quarts of water, 
atid mixed with with a pint of yeast. This mixture. ip 
poured into a cavity made in a peck of coarse, or second flour,: 
placed in a trough. When properly kneaded and fermented, 
il. is — into aig of a certain weight, and baked i in an 
oven, 

=: Observation, " Sometimés: a portion of rice flour; ‘or boiled potatoer, 
er rye yey is, mixed’ with the flour, in the farm-houses, previous 6 


sais dough. The rye and rice serve to bind ttre bread, but the 
render | it eae and spongy- aa 


DECCEX LIL. | : ; 
ht / Maruon OF PRODUCING ONE-THIRD MoRE Began, ae 
, - From a ‘given Quantity of Corn. 
pall a bushel of ‘the coarsest bran for about an bout,’ in 

or seveti gallons‘of water, (keeping-it well stirred that it 
anay, y not stick to the’bottom ofthe copper,) then pour off the 
whole into a trough, or tub, pérforated full of holes; over 
_.which may be laid a: coarse ‘cloth, to.act asa kieve. On the 
thy we whole, should be: placed a wooden cover, having 
ght placed: thereonz"to‘press out all the liquor 
m the fs ag which’ will then be eft a ‘the bottom of the 
“tobi a.thick Balp.. . The liquor’ that’ pressed, will 
centain..all the sascatal oil of the cornycand will be of the 
consistency of paste, shaving a very agreeable taste and smell, 
simijat to the milk that i found igreen corn, The next 
thing is, to apply this liquor or mixture to the purpose of 
making the dough; being careful net-tg mix raw water ther: 
~ OO © 










tT 





2 es In nt cn =m oun 

is peculiarly applicable,-where corn is semt.to can. 

a te ahh it. not neodssary to make any calculation, or oint out the 

saving to the: Sen wed even bya Partial adop ption = i an. Bik! £ 
r into effect, it would ual to Orin six 

| thon pi not Jand mto the cultivation of bread corr” 


DCCCCXLIV. 
Bareap MADE oF IceLanp Moss, with Fiovr. 


©f late years, Iceland moss has been used (either alone, 
or mixed with flour,) in the composition of bread, in those 
districts where flour does not exist in plenty. |The authori- 
ties of Saxony published a report on the on rg in which we 
are inform that 7 lbs. of dschen meal boiled with fourteen 
times its quantity of water, and baked in this state with ook 
Ibs. of flour, produced 1114 lbs. of household br 
Without this addition, the flour would not have produced 
more than 78} pounds of bread. 

ace prepare fis bread on a smaller:scale, use the follow- 

quantities.—It is known that three pounds of flour yield 

Sane unds of household bread ; one pound of lichen meal, 

added i in the form of paste, will give an addition of neatly 

unds, and therefore is pata nt, in this view, to about 
8 tbs. of flour, because it.affords above 33 times more bread. 

Observation. Nearly all the Iceland moss collected in Germany, ts 
sent to England,-where it is used in brewing, and in the composition of 
ship-biscuit. Miso seats contains it, as a constituent part, isnot at- 
tacked by w suffers little from the action of tea water. This 
— Ww ae arti dts bitter principle, forms an excellent soup ; 

) & good jelly. * 
ree oe 
_ Duryzaros. 2 
The object of cng “atti is the preparation of Spirituous, 






and other Yo bapers. These consist of Alcohol or 
Bre spirit, ia Gbthined. from ‘any spirituous liguor ; 
rand ‘Eom be Axi ot and eke epared Hegre 
Sugar, ee. OV itits, or those whic 
in addition to Alcohol, contail vd 





A some volatile or Pepper oil 
“Or ewerce—as Gin, Hollands, sap and nt ; 
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‘Waters, which retain the flavOur of : the particular 
herbs, with which they have distilled, “The necessary 


apparatus for Distillation have already been exhibited, and 
: ibed, in the fourth’ Chapter of this work. We shall 
here detail the several modes of operation, which are com- 
monly adopted, for the distillation of liquors, strongly impreg- 
nated by Alcohol or ardent spirit. Although Brandy, Rum, 
Arrack, Geneva, Malt-spirits, &c. differ much in colour, 
taste, smell, and other properties, the spirituous part, or 
Alcohol, is the same in all: their peculiar propertie de- 
‘pending, generally, upon the presence of some Essential 
Oil, and Water, in varied proportions. - 


Previous to the operation of distilling, those of. brewing and fermen- 
tation are necessary. ‘The fermentation ought always to be carried on 
,a8 slowly as possible, and performed in vessels closely stopped, only 
“having at the bung a valve pressed down by a spring, which will yield 
with less force than is sufficient to burst the vessel. It should even be 
suffered to remain till it has become perfectly fine and transparent ; as 
by this means the spirit will not only be superior in quantity, but also 
in fragrance, pungency, and vinosity, to that otherwise produced. 
With regard to performing the operation of distilling, there is omy 
. oné genreal rule that can be given, namely, to let the heat, in all cases, 
be as gentle as possible. A water-bath, if sufficiently large, is Legents 
able to any other mode, and will perform the operation with all the dis- 
patch requisite for the most extensive business.” As the end of rectifi- 
cation is to make the spirit clean, as well ag strong, or to deprive it of 
the essential oil, as well as of the aqueous part, it willbe proper to have 
regard to this, even in the first distillatioi. For this purpose, the spirit, 
as it first comes over, should be received into a quantity of cold water ; 
as by this means the connection between it, and the oly matter, will be 
considerably lessened. For the same reason, after it has been once ree. 
‘tifted in the, water-bath, it should be again mixed with an equal quan 
tity of water, and distilled a second time. ‘hus, the spirit will be frees, 
from most of the oily matter, even though it has been very much im- 
pregnated with it, at first. After the spirit has been distilled, onee. or 
twice, in this manner from waterjait may be distilled in a water-bath 
- without any addition ; and this last rectification will free it from th 
greater part of the. water whiehift riay contain. In presse J compound 
spirits, a small still has been fowgd to anawer better than a large one. 
A distiller’s aA paney should be erected jp.an out-building, to prevent 
any hazard which migit arise from fire:—gpjfityous liquors being remarke 
«ably combustible. If such an, accident éhould occur, a woollen blanket, 
or rug;‘hung over a roller in a water butt, is the readiest and best exe 
tinguisher. Let the distillery be large enpugh, not only in ae rapier} 
: rogm required for the still, the woxmetyb and the pump, (w aigould 












> @ See mof Mr. Tritton’s etill, Chapter duh. 









jed..together,) but, also, that: the spirits and wish, &c. fii_, 
 Aoedigaaut to the eill, for the convénience of filling ‘ér ‘charging Sf 

om itdikewise requited for emply wesscls, tubs, casks and other uted=: 
ails... The atill-house floor should be paved, or flagged; with.a contides: 
rable déecent for carrying off by gutters the waste wash fromi the stilf; 
and the water which has Sécome hot, ‘Yand cotisequently useless) 
_-in the worm tub or abs “otoant b It is absolutely necessary, that the 
pump should afford a suffieiency of water, to supply the still, to cnot 
the worm, and to dilute the spirits (to a certain degree) after distillation, 
The still if of a middling size, should be placed upon a furnace of brick- 


work, having a fire-place 24 inches long, 9 inches wide, and 92 inches 
hi . * 








igh. * 

‘Let the atill-cock come so far through thE brick-work, that the wash: 
may run out, either into caus, or otherwise, ag there is cénveniency to” 
conveying it away. The brick-work about the atill must be exactly 
round, as high as the upper nails of the still, (elaGing from the flame Jest 
any liquor boil over,) aid wel] mortared ; ‘als#covered all round with 
coarse canvas or hop-sack, to keep the wall from cracking, = 

The worm-tub must be placed very near the still, upon a strong wood- 
en frame according to its size, which must be six or cight times the c.:- 
pacity of the stil], so that every stave may rest firmly upon the frame ; 
the better to support the great weight of such 2 quantity of water, asis 
necessary for keeping the worm constantly cold. The wormetub frame 
must be go high, that when the tub is placed upon it, the low end of the 
worm which comes through the tub, will admit of the cans being rea- 
dily placed under, and take away when they are full. The upper end 
of the worm must be placed so, that the arm of the still-head may go 
into it, without any difficulty, and shut so close as to be easily luted ; 
and the tub must stand so upright, that no liquor may remain in 
the worm ; this may be known by putting a pint or quart of water into 
the worm, which will run out at the lower end of it. In the middle of 
the worm tub, place a wooden gutter three or four inches square within, 
to reach from the top to the bottom, having about three or four inches 
on the opposite sides, at the bottom end of it, left open ; so that the cold 
water pumped into the gutter, may flow out at the two breaches to the 
lower part of the worm-tub.:. This will force all the hot water to ascend 
and run either over the worm-tub; or through a waste pipe, soldered in 
the tub, and extending down the sides, to convey it away. The pump 
must be placed next the worm-tub, and must be of such a height 
that the spout, or cock, may reach the gutter fixed in the middle ; 
so that the water may be more easily, and with less waste, con- 
veyed into the tub to cool the worm,:. There should, also, be another 
spout or cock in the pump, rather lower, for drawing water for all com- 
mon uses; the higher spout being: tlosed, and appropriated for 


cooling. 
It will be necessary likewise to have a:targe back, set upon a strong 
frame, to command the worth'tub, and to contain a larve quantity ot 
“@Sck communicating with the still, &c. 
This will be of very gre#¥bervice on any emergency ; and may begrawn 
off in much Jess time, and'4@th‘less trouble, than by pumping ; for the 
still may accidently be: dr¥, Which would-be productive of danger if 

a were not a quantity of a eS < " 


water, having a large iat 










It will be convenient to have a middle sized press, fixed firmly in a 
corner of the distillery.” I¢ should have a strong bed, to contain the ar- 
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icles to be pressed. There should also Be six hair-cloths somewhat 
vider than the press, td. be put betweedfi the layers’ of. cherries.: ‘elder- 
Parties, raspberries, &c. to be acted on, The fruit should be. placed in, 
‘thin layers; the juice will run off. by a’ spout affixed to the press, into 
‘one of thé-cans placed under it. + | aed 

‘In-a distillery, are required a variety of utensils, such as three or four 
iron-bound tubs, capable of containing fron’ a hogs-head, to a pipe, of any 


‘Hiquor ; three or four cans, capable of holding from two to six gallons 


‘by measure ; these should have brass or other marks in their necks, to 
which they should be filled; the marks are. intended to determine the 


quantity of liquor. Another necessary utensil, is an iron-bound wooden 


unnel, which by computation will hold three or four gallons, haviug a 
strong iron nosel, or pipe, to put into the bung holes of the casks. 
e In some convenient part of the distillery must be placed a pretty 
large vessel, either covered or open, with a cock in it, in which all after- 
runnings, washings of casks, drippings of the cocks, and goods accident- 
ally spoiled, either by wrong mixture, or otherwise; may be kept. 

The contents, when in sufficient quantity, may at any time be put 
into the still, and purified. 

Another necessary utensil, is a strong copper or tin pump, five feet 
long, and six inches in circumference ; its nosel about six inches from 
the top of the pump, and about fourteen inches long. The use of this 
pump, with its appurtenances, is to draw the spirits out of the pieces, 
uito the cans, tu charge the still with, and for many similar purposes. 
A pewter syphon is likewise requisite; it should be made somewhat se- 
milunar, about six feet and a half loug, and four inches in circumfe- 
rence, This instrument is employed to draw spirits from any vessel, 
where the pump cannot play. 

Flaunel bags are very necessary in a distillery, for refining the thick 
aud feculent matter, at the bottom of casks, and other vessels. These 
bags are each made of a yard of coarze flannel, sloped so as to have 
their bottoms narrow, and their tops ag wide as the fiannel will admit. 
In shape they resemble inverted cones. ‘They are to be well sewed up 
at the sides ; and their upper parts are to be folded round wooden hoops 
and well fustened.to them. The hoops being perforated in several places, 


‘may Le suspended by cords from the'ceiling. 


-and ave about to enter the worm. 


In Chapter IV. are several directions for preparing lutes, whereby the 

joints of a distilling apparatus, may be so closed, as to prevent the éscape 
of the spirits. =” : 
When the still is charged, Ict the fire under it be lighted ; and whilst 
it burns up, the joints should be carefully luted. The tire should -be-of 
cuzls, which give a more uniform and lasting heat than wood. In Scot- 
Jand, peat, or, turf, is used for this purpose ; aud it is said, that the spirits 
distilled by such fires, possegs a peculiar flavour arising from this 
practice. i ae | : 

By laying the hand on the still and capital, as the fire gains strength, 
the procgss of the operation will be ascertained ; for, whenever the head, 
or capita), feels hot, it is a proof ee volatile particles have arisen, 

i len the-still-head is about to be- 
comesbot, prepare a damp made-of the ashes under the grate, mixed 
with as much water as will properly wet.them. -'Chis mixture is to be 
thrown upon the ‘fire,.to moderate its‘action, at the instant when the 
distillation has commenced. By this precaution, the violence of the fire 
will be abated: otherwise, the spirits would come through the worm, 


pepe cine of a 
fire, which may now be pefipitted tot strong. 
tha ‘heatas long-as the distilled liquid | the “ 
ecollected, , that she whole of the distilled anot 
the same quality; that whicligomes over first, being more strongly im- 
pregnated with alcohol, than that.which runs off towards the conclu- 
sion of the process. These are of course to be kept separate. The 
weak, when in sufficient quantity, may be re-distilled alone, or it may be. 
put into the still with the next change. When the distilled liquor carries 
with it any particular flavour, it should be redistiiled with essential oils 
in order to convert it into a compound spirit, as gin, peppermint, and 

When all the spirituous fluid is drawn off, the stil] should be emp-' 
tied by a cock iu the side. The head, &c. should then be removed, and 
the several lutes taken clean off. The still may’ now be charged a see 
cond time and luted ; and then the process is to be carried on as before. 
If the spirits or compound to be made, is of a different nature, or fla- 
vour, from that procured by the last distillation, the still, capital, and worm, 
should be thoroughly cleaned by hot water, sand, and a scrubbing brush, 
to remove the oily particles which adhere to their internal surfaces, 
The worm is best cleansed by passing hot water through it repeatedly. 
until the water flows out quite flavourless. | 

It conduces much to the good quality of compound spirits, when the. 
ingredients of which they are composed, are infused in spirits all night, 
before distillation. Let all‘these be bruised, sliced, or otherwise sepa- 
rated before infusion. 

Great care should be taken that no grease, tallow, soap, or any other 
unctuous matter fall into the tubs, pieces, rundlets, or cans. All these 

will injure the appearance of the spirits, causing a flatness, which pre« 
vents the rising of those bells, or globules, which are characteristic of 

Above all things, lighted candJes, torches, or.papers, should not be 

{ near any sad containtig spirits. The flue, or chimuey, should 
be kept constantly cleany both to*prevent conflagration, and to preserve 
tha draught of the fre 4 

in dulcifying, o¢ ‘sweetening the spirits, yin ip the sugar and dissolve 
it in one or mére cans of the water, with which the eompound is to be 
made up: ‘bruise the sugar, and stir it well, till all is dissolved.» Then 
empty it into the cask, containing the spirits ; mixing all together, by 
fue bee thee cans by the cock, and emptying them into the casks 

po 
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by the holes. Now rummage ali-well togetlir, till they are pere 
aid com rosin pees: : ae Vs 

pirits, or Compounds, that are strong, & no assistance in setting, 

beco clear ; but those thet an¢ week must be refined by the 
addition of some other substance. To every d of Geneva, or 
other spirituous compound, put six oupces of powdered alum, previously 
dissolved im three or four gallons of the compound: stir all wel} toge- 
ther. In the course of trenty-four heurs, the whole will be sagdered 


It isa practice to Jeave the: holes of gasks, (containing 
good val 0.1 ous o wf 





irits, or com fy made) upen for severg) days: this improv 


nda ne ea 
flavour, and renders them clear, sooner than they would otherwise be. 
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Ih Sain ‘ertor: to anppiee that the irite Wet bd injured, or weakened, 
y; this practice, ‘asthe quantity * which, any possibility, will’evands:: 
2A froin oo anal eure, i Y possibility, will'evapo« 


mt comparatively triflieg with that of the. 
whole contents-of: the cask. ie caecgat te y vi ee : 


a] abe : oA oo, 
_ It has been repeatedly proved that table-salt, thrown: into the still, 
in the’ profiortion of six ounces to ten gallons of any liquid to ‘be dis- 
tifled, will greatly improve tlie flavour, taste, and strength of the spirit. 
The viscid matter will be fixed by the salt, whilst the volatile matter 
ascends in a state of great purity. But'some even suppose, that the quan- 
fity of alcohol, produced by the addition of salt, is greater than when 
distilled without it: and a distiller in Copenhagen, some time since, 
elie an account, that having several times distilled brandy and gin, 
wheat stceped in salt water, he constantly obtained nearly twoe: 
twenty-sevenths more of spirits, than from an equal quantity of wheat not 





The flavour of malt spirits is said to be highly improved, by putting 
three ounces and a half of finely powdered charcoal, and four ounces 
and a half of ground rice, into a quart of spirits, and letting it stand 
during fifteen days, frequently stirring it ; then let the liquor be strained, 
and it will be found nearly of the same flavour as brandy. 

A great desideratum among distillers, in this country, is to imitate 
foreign spirits, such as brandy, rum, geneva, &c. to a tolerable degree of 
perfection ; but notwithstanding the many attempts that are daily made 
for this purpose, the success, in general, has been indifferent. The Ae 
neral method of distilling brandies, in France, differs in nothing from that 
practised here with malt-wash or molasses ; nor are the French distillers 
in the least, more cleanly in their operations. Still, though brandy is dis- 
tilled from wine, experience tells us, that there is a great difference in 
the grapes from which the wine is made. Every soil, every climate, 
every kind of grapes, varies with regard to the quantity and quality of 
the spirit distilled from them. A large quantity of brandy is distilled 
i France during the time of the vintage ; for the poor grapes that prove 
unfit for wine, are usually first gathered, pressed, their juice fermented, 
and instantly distilled. This rids them of their poor wines at once, aud 
leaves their casks empty for the reception of better. It is a general 
rtfle with them, not to distil wine that will fetch any price as wine ; for, 
in this state, the profits obtained are much greater, than when the wine 
is reduced to brandies. The large stock of small wincs, with which 
they are almost o¥er-run in France, sufficiently accounts for their ma- 
king such vast quantities of brandy in that country, more than in others 
which lie in warmer climates, and are much a toa. the pre- 
duction of grapes. Nor is this the only source of their brandies ; all the 
wine that turns bad is condemnéd .to the -atill ; and also, all that they 
can neither export, nor consume at:home. . 

The Arabian physicians used:brandy in the composition of medicines, 
but Alexander Tassoni relates’ that the Modenese were the first in Eu- 
rope, who, on occasion of too abundant a vintage, made and sold bran- 
dy in considerable quantities. The German miners had first acquired 
the habit of drinking it ; and the great conautgption of, and demand for 
this liquor, soon induced the Venetians to partitipate with the Modenege 
in this new branch of commerce. Brandy Gd not come into general 
use till towards the end of the fifteenth century, and even then it was 
called burnt wine. The first printed book which makes mention of 


sv 


. ended it aa. pr ve against most diseases, and 
Srp tnaimet eistnattee tes 
ager & tong time, this liquor was - from: ‘spollt wine; 

Gihesers loged *fy whats aad bac , when instead of these, 
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the distillers em: wheat, and barley, " Jered. os a 
pee and ian onable misuse of corn le was fit a. Sdiisiderable 
period the received opinionin France, thit brandy distified from thé ‘lees 
of wine or the husks of grapes, was injurious to the health of those who 
@ran’. of it; in consequence of which, it was forbidden to distil brandy 
from. uch ingredients, under pain of a hea and the destruction 
of the still, &c. ‘The fallacy of this opinion, however, was éxpos- 
ed by an order of council; in Jaly 1784, which gave permision to make 
brandy both from the lees of wine, and from the husks of grapes. : 
The French brandies are acknowledged to be the best in Europe, 
thase of Nantes and Poitou, of which the-qualities are pretty similar, 
are the most esteemed, as well on account of their excellent flayour,'as 
their peculiar fineness and strength; which latter is such, that they 
bear the head-proof longer than any other spirituous liquor. It is of 
these brandies, therefore, that the greatest quantity is exported. The 
brandies of Anjou, Touraine, Orleans, &c., although not exactly equa} 
in quality to the brandies of Nantes and Poitou, are excellent. Nantes. 
aloue, annually ships from seven to eight thousand barrels of brandy, 
and Bourdeaux nearly double that quantity. i. 8 
The mode in which the merchants of the French ports purchase their 
brandies, is as follows: they write to the distillers to eend them sam- 
ples of certain qualities of brandy, (all of which are distinguished by 
numbers ;) the samples are accordingly forwarded in phials ; on recel- 
ving them, the merchant briskly strikes the bottom of each phial with 
his open hand, which causes the bubbles, or beads, to appear on the sut- 
face of the liquor. By their size, aud duration, he forms his judgment 
of the respective pg of each sample. 1f the beads be small, and 
quickly disappear, the brandy is weak ; and vice versa. Avpractice has 
prevailed, for some time, among several of the French distillers of adul- 
terating their brandies, to make them bear a head, by mixing with 
them a certain Bi aed of strong barley-sugar ; but this gives the liquor 
such .a degree of harahness, as cannot but be perceived, on tasting it. Ge- 
nuine brandy invariably possesses a smooth vinous flavour, and doesnot 
bite the tongue in the same manner as the adulterated liquor. 


ae DCCCCXLY. 
Iestarion or Cocniac Branpy. 
English spirits, with proper m nt, are convertible 


into Brandy that shall y be distinguished from: the 
foreign, ied respects, provided the tion is neatly 
performed. “The best, and indeed the only method of imi- 
tating French brandies to perfection, is by an essential oil of 
wine; this being the very ingredient which gives the Fren 

brandies their flavout.’ It'myst, however, be remembered, 
that in order to use eyen this ingredient to advantage, a pure 
tasteless spirit must first be ; for it would be absurd 
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to expect, that this essential oil shoiltl be able to give the 
ne flavour of Fretich. brandy ta our malt spirit, al- 
ready loaded with its own oil, or strongly impregnated with 
a lixivious taste from the Alkaline salts used in rectification. 
To prepare. the oil of wine, dissolve some éakés of dry 
wine-lees in 6 or 8 times their weight of water, distil the 
liquor by a slow fire, and separate the oil by a separatory 
lass, reserving for the nicest uses that which comes dver 
Fost, e succeeding oil being coarser and more resinous. 
This oil of wine may be dissolved in Alcohol; by which 
‘Yneans it will, for a long time, be fully possessed of all its fla- 
vour ; but otherwise it will soon grow rancid. ? 
"The essential oil, however, must be drawn from the same 
kind of lees as the Brandy, to be imitated, was procured from : 
that is, in order to imitate Cogniac Brandy, it will be neces- 
sary to distil the essential oil from Cogniac lees; and the > 
same for any other kind of Brandy. For as different bran- 
dies have different flavours, and as these flavours are entirely 
owing to the essential oil of the grape, it would be prepos- 
terous té endeavour to imitate the flavour of Cogmiac Brandy 
with an essential oil procured from the. lees of Bourdeaux 
wine. After the flavour of the Brandy is well imitated by 
a proper dose of the essential oil, and the whole reduced 
mto one simple and homogeneous fluid, other difficulties still 
remain: the colour, the proof, and the softness, must also 
be regarded, before a spirit that perfectly resembles Brandy 
can be procured. With regard to the proof, it may be ea- 
sily accomplished, by using a spirit rectified above proof; this, 
ter being intimately combined with the essential oil of wine, 
may be reduced to a proper standard by distilled water 
The softness may, in a great mcasure, be obtained by dis- 
tilling and rectifying the spirit over a gentle fire; what is 
wanting in this criterion, when the spirit: ig ‘first made, will 
be oe Snag by time: for it must be remembered, that it is. 
time alone that gives this property to French brandies, as 
at first they are acrid and fiery. = Treacle, or burnt sugar, 
gives the spirit a fine colour, nearly resembling that of 
rench brandy; but as its colour is deep,.a large quantity 
must be used. ‘This isnot, however, attended. with any bad 
consequences ; for notwithstanding that the spirit is really 
weakened by this addition, yet the bubble-proof, (the gene- 
ral criterion of. spirits,) is greatly heightened by the tenacity 
imparted to the liquor by the treacle.’ The spirit acquires 
fromthe mixture a swectish or luscious taste, which renders 








Prop : quantity of sugar in # little water, and soacuie g 
over tall it acquires @ black colour. oe 


Observations. The spirit distilled from molasses, or treacle, is very - 
pure. It is made from common treacle distolved in water, and fer 
mented in the same manner as the wash for the common malt spirit. 
But if some particular art is not used in distilling this spirit, it will not 
prove so vinous as malt spirit, but more flat anc soe angen (though 
otherwise much better tasted,) as its essential off is of a less offensive 
flavour. Therefore, if fresh wine-lees, abounding in tartar, are well 
fermented with molasses, the spirit will acquire a greater vinosity and 
briskness, and approach much nearer to the nature of foreign Brandy. 
If the molasses-spirit, brought to the common proof-strength, is (und 
not to have sufficient vinosity, it will be proper to add some t 
spirits of nitre ; and if the spirit has been properly re ntle 
heat, it may, by this addition only, be a ‘ondin ary « 
judges, as pacrsigcnne, A Great quantities of irtt are used in . 
adulterating foreign brandy, rum, and arrack. Much of it is also used, 
alone, in making brandy and other cordials by infusion; in all 
which, many, and pernaps with justice, preics it to foreign brandies. 
Molasses, like all other spirits, is eutirely colourless when first extracted ; 
but distillers always give it, as nearly as possible, the colour of foreign 
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| Rairisn Branvy. | 
To sixty gallons of ‘clean rectified spirits, put one pound 
of sweet spint of nitre, one pound ¢f cassia buds ground, one 
pound of bitter‘almond meal, (the cassia ggg almond meal to be — 
mixed together, before they are put to $F spirits,) two ounces | 
of sliced orris root; and’about thirty, of forty, prune stones, 
pounded ; agitate the whole grell together, two ar three times 
a day, for three days or more ;-‘tet them settle, then pour in. 
one gallon of the best wine vinegar; and add to every four 
id cone x LVI | 
Paocess oF PARP aninc Gry, at Hopianp. ; 
The grist is composed of ten quarters uf malt, ground 
considerably finer . Y 


our enakt-distiligrs’ Barley-grist, and 








pisTHiibersom: a 
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# dre ‘first. mashed,jwith thé least quantity aft‘euld water it 
is piwsible'to blend it with, ang:when uniformly iagotporated, 
as mich boilin: water,is adtle shai inte r hapsakogernd 
it ig then put into one, two, or more.casks, or gyle tunis, with 
a mh ch ' teas quantity of yeast. than is usaaly employed by 
our distillers. Generally, on the third day, the Di tch dis-, 
tillers add the malt or rye meal, prepared: in a similar man- ° 
ner, but not before:it comes to the temperature of the fer- 
ir wash; at the same time adding as much yeast as 
at rst. a 

The principal secret is the management of the mashin 
part of the business, in first thoroughly mixing the malt wit 
the cold water, and in subsequently adding the due propor- 
tion of boiling water, that it may still remain sufficientl 
diluted after the addition of the fine meal; also in we 
rousing all together in the back, that the wash may be dilute 
enough for ati without endangering its burning to the 
bottom. of the s#i. Thus, they commodiously reduce the 
business of brewing, and fermenting, to one operation. By 
using cold water uniformly to wet the malt, all danger of 
clogging is necessarily avoided. By diluting the wash thin 
enough to be fermented and distilled together, (by which 
means the spirit of the bran and husky part, as well as of 
the flour of the grain, are completely extracted,) the Dutch 
distillers obtain more spirit from their grain than we do, and 
of a better quality, with not half the trouble taken by our 
distillers. Their stills usually contain from three, to five, 
hundred gallons each; they constantly draw off three cans 
of phlegm, after the runnings cease to burn on the head of | 
the still, when distilling wash ; and five cans-when distilling 
low wines. ‘This practice we are unacquainted with, as we 
usually draw the fire as soon.as the runnings from the still 
burn Janguidly on the still-head. This, and thegreat quan- 
tity, of rye the Dutch use, renders their spirit so much more 
acid; and the diluteness of their wash:is a very good reason. 
for.the great purity, and quantity, of their spint. — . 
To every twenty gallons of spirit, about the strength of 
proof-spirit, they add threexpounds of juniper-berries, with 
two ounces of Oil of Jyniper, and distil by a slow fire: this 
produces the best Rotterdam gin. An inferior kind is made 
witha less proportion of berries, sweet-fennel seeds, and 
Strasburgh turpentine, Without ‘a drop of juniper oil. ‘This’ 
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compound, and a better sort (but. inferior to the Rottérdam, | 
pin,) are made at Weesoppe. : s, 


Observations. In Consett’s Travels i in Swedén, we are informed that 
grain is not. the only ingredient used in that country, fo the distillation 
of spirits. He says, ‘ The low priced Brandies, atid’ Gin, are made 
from rye, and ants, a species of insect very plentiful-i in this. country. 
Upon inguiry, I find that these‘ants supply a resin, .an oil, and an acid, 
whieh have been deemed of considerable service in the art of physic. -The 
ant, used upon these occasions, is a remarkably large black insect, com- 

mouly found i in small round hillocks, at the bottom of the fir-tree. It is 
leas to be wondered, that they should use these insects in their distilé 


lertes, than that they should eat them, and consider them as higidy: 


palatable-and pleasant.” oy 
a 7 7 “DCCCCKLVIN.. 
_ Drstxtix Ron OF Rum In THE West Inpies. 


In the still-houte, as well i in the boiling-house, the greatest 
cleanliness is necessary; the vats, (at the beginning of the 
harvest,) ought to be well washed out, with both warm and 
cald water, to divest them of any filth which may have ad- 
hered to their bottoms and sides, since they were last in use. 

At first, a greater proportion of skimming from the sugar- 
pans must be used, than will afterwards be necestary, .as “the 
distiller has no dees, and very little molagses to add to 
the mass; bemdes, the skimmings, at the egmmencement of 
the season, are not so rich as. they ‘will be if March, April, 

and May, which are esteemed the best eone mnths. 
The following proportions will succeed well in yim 
for every han gallons, the vat sara ie ba orty-five 
gallons of skimimings, and five gallons of Rolasses, to fifty 
gallons.of water. hen there age good lees, (or 18, as 
they arc commogl ywalled,) mix ecekl quuniitics of skithmiugs, 
lees, and water, ahd for every huvélred gallons, add ten gal- 
Jons of moldiees: ‘When the mill is ing, ~ therefore, when 
there are no skimmings, mix po ga s of feésknd water, 
and for every huodred allo add twenty ‘Ralfons of “mo- 
lasses. Front liquor fe in. proportions, thie distiller 
may expect #6 ol fin from ten, to fittegp, pcr cent. of ‘proof 
rum, and other } 
adtin some 


depend greatly on the qu inyredigpte 
measure on ‘ke sige an inte agent Uistiller 
will vary bis pruportions re” re 


Rum differs from what we paciie call 5 sugar’ 
contains mare of ‘the. naturel Gavour- or essential ro 














weducts. : der the quantity of spirit will” 


, DISTILLATION. 579 


‘sugar-cane ; hence it is generally thought, that the rum de- 
ivé¢ its flavour from theeane itself. © | | 
cie’ i of: materials is got together, the 

add watér to thém, and ferment them 









in the‘comm#éii'method. The fermentation, however, is al- 
ways carsied’on very slowly at first; because at the beginning 
of ithe’ seagon for making rum, in the-islands, the distillers 
want yeist to make it work; but after this, they, by degrees, 
‘procuré’ a sufficient quantity ef the ferment, which, arises up 
he headl to the liquer in, the operation; and thus they are 
able afterwards to ferment, and make thcir rum with a great 
deal of ex edition, nd in very large quantities. 

When the wash“is fully fermented, the distillation is car- 
ried on in-the common way, and the spirit is made up proof, 
though sometimes it is brought to a much greater degree of 
strength, nearly ar peeeane to that of alcohol. It 1s then 

led rum. . 


called doyble disti 


.... » At would be easy to bring the spirit to a much greater 

__ 1 of stgength than we usually find it;if it did not bring over in the 
distillation-so-large a quantity of a gross oily matter, which is often so 
_ disagreeable, that the rum must be suffered to lie by a long time, to be- 
come. mellow,;:before it can be used. | 

The. best..state to Keep rum, both for exportation and other uses, is, 
doubtless, in that of alcohol, or ardent spirits. In this mamner, it 
would:be contained.in half the bulk it usually is, and might be let down 
te the commorfproof strength with water, when necessary. 

Wait is termed sugar-spirit, is extracted from the washings, skime 
mings, dross, and waste of the boiling-house. These are to be diluted 
with water, fermented in the same manner as molasses or wash, aud 
then distilled ifthe common method. Ifthe operation be carefully per- 
formed, and the spitit well rectified, it-may be :aixed with brandies, in 
large proportion, to great advantage ; for this spirit will be found supe- 
rior to that extracted from treacle, and consequently more proper for 
these uses, In Barbadoes a very good spirit of this kind is prepared 
from the cane juice, called cane spirit, resembling very pure rum. 


pee 
be a7 
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ae i ak Moy qe 
4s a, _Iurtration or Jamaica Rom. . 


To imitate Jamaica Rum, it is necessary to procure some 
of the tops, or othe¥ parts of the Sugaz Caicn and to put. 
them ig a‘atill, in the proportin of a pound weight to twa, 

alloni ska ‘and, one gallon of pure 


geo favourlest spirgg 
"Fae distillation: my betearried on by a brigk heat, 
Fag ouce 1g cach gallon gf liquid, jm the still, to pre- 


om afisiig with the spint. 














nous matter 
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- Serarrs - 
Te France; epirits hare is ‘ ed from.the fer- 
nted: juice of the Potatee, an otatoe Ap lé, and in 
- Enpland fromrCarrots. Of the experince # the latter 
"vegetable substance, Dr. Hunter‘ of York, who performed 
them, hds given us the following interesting ge ae I 
took one ton and eight stone of Gar: after being 

exposed a few days to dry, weighed 160-stone. ” After being 

washed, topped, and tailed, they lost.in weight clevgn stone, 
The whale being cut, I put. one-third.of the quantity i into a 
copper, with twenty-four gallons of water, and after covering 
them up closc, the fire was lighted underneath, which in 
three hours reduced the whole into a pulp. The other i Ip 

thirds wefé, treated 3 in. the same manner, and as the 
was ‘takenfroin the é ‘copper, it was carried to the press, wh : 
the juice was extracted with great facility. The. a rab- 
tained amourited -to 200 gallons, and was of a tich,sweet 
taste, resembling wort. It was then put into the. 

one pound of hops. It was suffered to bdil abdvit five 
when it was put into the cooler. Here it reine fll 'the 
‘heat came down to 66 degrees. From the’ “it was dis- 
‘into the vat, where-six quarts of ye . Weresput to 
it, in the usual manner. It continued to wort: fort¥-cight 
hours, during which time. the heat gradually @ecreased, con- 
trary to what is observed in other liquors during fermenta- 
tion. At this:time it was at 58°, when the yeast be- 
gan to fall. I then heated twelve gallons, of untggmented 
ice, and putt it to the liquor, the heat was raised to 
©, It work epee for twenty-four cn jongy 

















the liquor gradually lowgring, as before, f 

58°. ty bee yeast foe decline ning to fall, "a ie YW ’ aa 
tunncd inte Balog aihére nore it continuéd ‘tg,work from 
the bung.” Durin progtedh of the fermentation, the air 


in the bre “te Bat at 46° and 44°.@ As the liquor in the 





vat seemed to lose heat hourly, instead of gainin zit, I though t 
it right to. keep a fire i nt plage duringsghp.ginc ie of 
jerureata so After s c 


ee or was thrown into the roe | age oe fifty "gallons drs dra\ 
is was rectified the ne oy day, », Withomg any: adit rie 


stance, and twéive galionifpf sniritwere Obte mah 3s 
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ore Gas. The ‘refuse of the cartéte weighe d forty-eight atone, 
wae added to: the tops and.tails, made provis To this . 
‘she ome sdded bavi yah — the stil, ‘which meas about 114 
a BA this instan r eof an-acre of carrots greatly ex- 
hat. of% eee ote, whi a Yaluable consideration where 
‘Kept.:: -3 Xperinient, — an acre of carrots, (20 tons) will 
spirit. This is considerably more’ than’ what 
qu uarters:of barley, which I consider as an 
e cultivation of an acre.of carrots at £10, | 










‘suri duce. le estimate 
in: which sum I include rent, gps ag , weeding, and all expences ; 


and as far 48 Iam able to guess, the expence of ermentation arid 
tillation will amount to about £15 more. - So that estimating the spirit 
at three shillings and sixpenge per'gallon, unexcised, the profit will be 
£17 per acre, to be divided between the grower and "manufacturer, ex 

elusive of what is produced by,the refuse, which, in large distilleries 
would m make a considerable part tof the profit.” 


péccent. 
-Usquesav GH. 


Ustjucbaugh is a very celebrated cordial. There are dif- 
font w ways of making ity but the following is the most pre- 
ferable.-: 5. 

. ake, oF nutmegs, dibtes and cinnamon, each two ounces; 
the 's seeds of anise, carraway, and coriander, each four 
i liquorice-root, alice, half a pound; bruise the ° 
‘and spices, and put.them together: ‘with the liquorice 
Sto, the s sti]; with eleven gallons of proof spirits, and two 
wee of Witter ; ‘distil wit a pretty’ risk fire. As soon as 
F begins ‘to work, fastett.to of the worm two 
ounces of English saffron, tied up.iff fa cldth, that wi liquor 

may run thréugh it, andyextradt @lhits tincture, - ssl as 
operation is finshed, sweeten with fine sugar. an 


Otsezuction. This cordial y be mult imprevell By the: followie 
additions 2 Digest 4 pounds 6 ‘mtoned raisins, La ned of dates, ong ; 
2 ager of aliced liquorice spot, in. two allons of water, for 12 hours. 
: the Ifquog is <—_— hag, leposited 4 weciment, decant 
ip Shes aes 
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pe juebaugh. - ~~ * 
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megs, of each three ounces; and of red saunders, one ounce ;. digest the: 
whole for three days in a gentle heat, and then filter it for use. Some add 
saffron, musk, and ambergria, of each half a scruple j but those are; now 


generally omitted. . : ; 
a a a 
Site Sbecca= 


Huncary Warten. 

Take of the flowery top, With the leaves arid flowers of 
rosemary, fourteen pounds; rectified gpirit, eleven gallons 
and a half; water, one gallon: distil off ten gallons by a 
moderate fire. 


Observations, This ‘ig called Hungerd,s ‘water from its being firkt 
made for a princess ofthat kingdom, ‘§ Some a fa lavender flowers, 
and others florentine orris-root ; but what is most esteemed, is made 
with | rosemary only. | 2% 


Sake 


via v. 
oe CinNaMON Conprat. 
Take < geht pounds of fine cinnamon, bruised; seventeen 
gallons clear rectified spirit, and two gallons of water.“ Put 
m into the still, and. gest them Paxton gal sou by 
a gentle heat ; after which, draw off sixteen, s bya 
pretty strong ‘heat. : : | 


Observation. The proportion of eet and products in 
mt - foregoing operations, my be reduced to any — 


CHAPTER XX. 


PRESERVATIVES AGAINST ANIMAL AND VEGETABLE 
, PUTREFACTION, &c. | 


GeNERAL OnsieRVATIONS. 


A 1.L Animal and Vegetable substances possess properties 
which constitute what is called life; and when these cease to 
existin those substances, their remains become subject to decay 
and putrefaction, or, in other words, to Chemical decomposition. 
~, In all ages, proficiency in the art of preserving certain 
substances from decomposition, has been a desirable object ; 
and we find that in every country, this art has been practised 
‘in acertain degree. In Egypt it wascarried to so great a pitch 
of improvement, as to stamp upon the Ancient mhabitants, 
a-character for perfection in the arts, unrivalled by any other 
nation, ancient or modern. ‘The aré of embalming dead 
bodies so as’ to prevent decay for several thousand years ; 
amazes, whilst it defies the most ingenious speculations of 
modern chémists. Nor was this art confined to what is now 
termed the old world, it was also ‘practised by the ancient 
inhabitants of the great. Continent.of America. In the 
Nitre caves of Kentucky, a female Mummy has been lately 
found in a most complete state of preservation. This cu- 
riosity, which had no doubt been jmmured in its vast Se- 
pulchre for many ages, is pow in the New York Museum. 
Other ancient nations, too, have been in the habit of curing 
_and-preserving Animal substances according to various ‘me- 
ods, same of which are now practised by the moderns, 
and others are perhaps for ever buricd in oblivion. 
_ The known’ procésses for the conservation’ of animal and 
vegetable substances, are desiccation, and the use of corrective 
means. Desiccation is theart of drying animal and vegetable 
substances, so that their qualities shall not be destroyed by 
. being kept in their, otherwise, natural state; for when per- 
fectly dey, and in certain degrees of temperature, they 
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are. not liable to decomposition, ©n_ this principle wast 
‘quantiti|es: of Salmon ate .annually conveyed in A’ frozen 
state'to London from the horth of England ‘and Scotland :* 
and the inhabitants of ‘the still’ more’ vorthern ‘regions con- 
stantly preserve their food, by freezing it, unchangedthfough 
the lon winters.f The gelatinous and other soluble 
sof amimdt sabstances, whet dxtracted by boiling. and 
ept ina soft. Moist state, véty readily putrefy. But if 
the same ‘matter be dried by a gentle heat, and secluded 
from moisture and air by being keptin bottles 6r metallic 
cases, it will remain very longwithout décay. ‘On this prine 
‘ciple ts made that well-known and useful substance, portable 
soup. In the burning climate of Africa, when it is intended 
to preserve a dead animal for ‘vod, all that is necessary is to 
cat the muscular parts into thin strips, from which, in a few 
hours, the heat of the sumexhales all moisture, reducmg 
them to a substance like leather or horn, which proves:to be 
wnsusceptible of future decay from putrefaction. So also, 
entire human bodies, buried in the arid sands of thes coun, 
tries, have often been found. converted, by exhaly ~ and ab- 
sorption of their natural: moisture, into a. dryation sort ot 
mummy, incapable of any further change fro: <"Yamgen 
of those causes, to whieh, in such situations, they are Coed. 
Similar causes produce the same cffects on’ wood, as in’ 
eg and other sae of large buildings, which continue 
or an astonishing | h ptngi: "| Nchanged; witness the 
tumber of that sable “ane woe nee hall, huelt—by 
Richard 11. in 1g07.¢* "edifice West usth ee anes 
quoted by De "-.4 3 and the more extraordinary ooh 
‘Sin of thé -. Darwin, an his IngemoUus work a Rone, 
wih eto dt stg te 
, e said to have continued without rot 
time vs the emperor Constautine to that of Pope Eugene 





se. sng th eater part of th 
During ok Sin si for thia purpgse. pent 


7H 
; vs ‘f 
be oe ghar in amnall pieces, (about the size of bay salt) ié then 
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ive a period of ‘eleven hundred years... Qn the other hand, 
Wood will rernaid for ages with little change, when continu- 
ally immersed, in: water, of even when deeply buried in the 
earth; a& in the piles and buttresses of bridges, and in va- 
rious morasses. | , 
Among:the methods employed for preserving animal sub- 
stances, the one in most common use is the action of heat, and 
wood or turf srhoke. Both thesé are applied to flesh and fish. 
Another principle’ has also been lately appliéd to this im- 
portant subject of domestic economy ; viz. the use of Acid 
Gases, which have bedi proved to be highly antiseptic. In 
bke manner, Stivet, Sea-salt (Muriate of Soda,) Alcohol, 
Acids, exert thei attion, chictly in absorbing: humidity, 
fot which they havé @ s6tt of vehement appetericy. Salt 
in but sinall quatitities} only hastens putridity: and Parmen- 
tier has observed; tliat iti propoition to its purity, or ten- 
dency to attraet the aqueous vapours of the atniosphere, it 
will be of service for the preservation of Meat. 
Pyroligncous Acid; of what ist. s¢terdlly termed: Vinerar 
of Wood is that which promises to bé of most use as at 
animal antiseptic.. From its-low price, it is adapted for ge- 
neral use; more particularly, ds-it not only preserves the food 
from putrefaction, but also gives to it that smoky and Acid 
taste peculiar to well dried hams’ and: red-hérrings: Indeeil, 
the only difference m using this Acid, and’ drying by turf 
or wood-smoke, seemi# to be merely the mode of operation ; 
for in both cases this Acid'is the agent employed. In one 
case, the animal substance is acted’ on during the distillatiofi 
of the Acid; arid im the other, the already formed Acid is 
applied to’ the substance by immersion. ' ——_ 
his Acid, the product of the‘ distilfation of Wood, is 
now well known in Britain as an article of commerce, and 
in its native state is a liquid of the colour’ white Wine pos- 
sessing a strong Acid atid i Se tate, combined 
with an efpyreumatic smell, et allowed to remain iv 
a.state of rest for eight or ten days, tar of a black colour sab. 
sides, and the Acid is then comparatively transparent. ‘T* 
purity it further, it undergoes the process of rang 


which it is fpeed from d atill greater portion ef the tar witt 
which it is combined, and is thus rendéred still ‘more tran 
‘parent. But thotigh the: prétegs of distillgtion ‘be “repeated 
without end, it will never be (¥¢d from thé volatile Qal with 
which it*is combined and which is the cause of the empy- 
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reima. constantly attending it.* In short it contains “the 
e properties for the :preservation of animal matters from 
putrefaction as smoking them ‘by wood does,"which is prac- 
tised' at present by the most barbarous nations, and which 
has been handed down from the remotest ages of antiquity. 
DCCCCLY. . : 
PREPARATION OF PyRroLIGNEovs AcID.”: 

Place a large cast-iron Cylinder, or retort (similar'to those | 
used for the production of Carburetted Hydrogen Gas,) in 
a furnace, so that it may receive as much heat, all round, as’ 
possible. One end of this Cylinder must be so constructed 
ag to open and shut, to admit wood and exclude the air. 

Oak in pieces about a foot in length is to be put into the 
Cylinder, which is to be filled as full as possible, without 
being wedged, and the door must be shut close to exclude 
air; from the Cylinder let a worm run through cold water 
to condense the Acid ; by this it is conveyed to a large cask 
placed on one end where there is a pipe to carry it from 
that to two or three more; thus it 1s complctely secured 
from flying off in the vaporous state. The fire is now to be 
raised to a great heat, sufficiently powerful to convert the 
wood completely into Charcoal. When the Acid ceases tocome 
over, the fire 1s to be taken out, and the mass of wood left to 
cool in the confined state, when it becomes perfect Charcval. 
In the first cask Tar is chiefly contained with the Acid, it 
precipitates to the bottom, and is drawn off by a cock; it is 
afterwards boiled in an iron builer to evaporate the Acid, 
before it is fit for use. If the Acid is not strong enough, it 
is put into large square vats about six inches deep, for the 
purpose of making a large surface, to evaporate 'a part of the 
water contained in the Acid more speedily by a slow heat. 
These :vats are bedded on sand upon the top of a brick stove, 
where a gentle heat is applied; thus it may be procured 
in a preity strong state. a: 
Observations, At the recent anniversary of the Whitehaven Philoso- 


» 





s Mr. Stopee, apothecary at Halle, has discovercd a method of pii- 
fying vinegar from wood, by treating it with sulphuric seid, sar ee 
and common ‘salt, and afterwards distilling it over. For this method he 


hai gbtatued a‘ prize from the Royal-Society of Gottingen. ‘I'his gen- 


tleihen has likewise verified the wagghod proposed ‘by Prof. Meineke iu 
1914, of preserving meat by means of viuegar from wood, aug. by. com 
tinued treatment ea the te acid, has converted budies inte fines 
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phical society, two specimens of meat cured with the pyroligneous acid 
wéte exhibited by one of the members, They were. prepared on the 
: 94h of Sept..1819. One had heen hung ‘up at home, and the other had 
‘heen sent out by a vessel té the West Indies, to try the eff-ct of climate 
upon it, and brought back on the retary of the ship to that port. 
They ‘were tasted by all present, and pronounced to be peifectly sweet, 
fresh, and fit for use, after a lapse of 15 months, 

Besides its antiseptic use, this acid is employed instead of acetate of 
lead (sugar of lead) by the calico printers, to make their acetate of alumine 
or iron liquor. ‘Though it is not sufficiently pure, it does we!l enough for 
blacks, browns, drabs, &c. but for yellows or reds it is not so good, 
owing to the oil and tar which is in combination with it. | 


a ~  -PCCCCLVI1. ® 


ENGLISH METHOD OF CURING Beer anD Pork. 


The following method was for many years successfully 
practised by an eminent curer of Provisions in London, both 
for exportation and home.consumption. It was communi- 
cated by this gentleman to the Editor of the Commercial 
Magazine. ut : 

‘To 112 pounds (1 cwt.) of Beef or Pork, take 10 pounds 
of common salt, and half-a-pound ‘of salt-petre. Let the 
meat be well cleaned from those particles of blood which will 
hang about it when cut into-four pound picces; this is best 
done by yarns it in salt and water, or any weak offal 
pickle, provided it be sweet. Lay the meat in rows, and 
rub the upper side moderately with salt, then lay another 
layer of meat, and repeat the operation as on the first layer ; 
in this manner, continue the same proportion of salt and 

‘saltpetre, till you have the quantity you wish to cure, all 
heaped up in a tub, or some other vessel (not of lead) in 
order to preserve the pickle from issuing from it. In this 
state it must:remain for three days,.then turn it into another 
tub, sprinkling it with salt as you turn it; when all is turned, 
let the pickle procured by the first salting, be gently poured 
about: the meat. In this state let it remain for a week, and 
it will be excellent for home use. 

Shouldat be wanted for exportation, pack it in this ‘state 
into such casks as your order may express. But as the 
greatest care for its keepin pied, abroad, consists in the 

‘ packing, Pie must first put a layer of salt in tle barrel, then 
‘afayer of meat packed, very cle, (with your hands onfy) 
and in this’ manner the gask must be filled. up. When 
headed, you must carefully,filter the pickle psa & coarse 
cloth, (not boil it) and when perfectly fine, fill up the cask 
the bung-hole. In this state let it remain till the next day, 
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jing it up. By thie method I ‘hgve never found myselPte- 
ceived in one single instange, ingts keeping any reasonabiA 

th of time. The too gteat rubbing: of meat will not 
keep it the better, it frequently retards the opftration ¢fthe 
aalt. by filling the outward pores of the meat only the 
destruction of the middle of the piece, which, frequently 


Observations. Dr. Mitchell of Philadelphia: is-of opinion that when 
meat is salted, a decomposition takes place in the following manner, vie. 
The septic acid of the meat unites with the‘ oda of the salt, formin 
reptate of soda, whilst the muriatic acid eombines with the animal 
fibre,-forming muriate of Fibrine. ‘Regarding the quality of the salt to 
be used, the following extract from a report of a Committee of the House 
of Commons, may be worthy of attention. | 

«© The common salt we are informed by an Irish Member, is employed 
only oe to the packing of the beef, the day salt is used in the packing, 
thus both are employed but for different purposes, or at least in different 
branches of the art of salting beef: the British salt is not used in packing 
the beef, because having undergane the process of boiling, s¢ tz apt sn 
warm countries, to meli and slip from between the interstices of the beef, 
and thurs fail inthe object-of keeping it. ‘The Irish beef has obtained 
its character of keeping so well in various parts of the world, from’ the 
bag sult with which itis cured.” __ . ae 

Bay salt is akind of brownish impure salt, obtained in France, Italy, 
and other countries, by evaporating sea-water in pits. The principal 
part, however, of the bay salt which is sold in Great Britain, is of home 
manufacture, being a cogrée grained crystallized salt, made dirty by 
pret turkey um bér, or seme such colouring material, to imitate the 

reign article. The only utility which this salt appears to possess, be- 
yond that of the common fine-grained salt universally found in the shope, 
is, that it dissolves more slowly by moisture, and therefore is better 
calcujuted for the sulting of fish, and other animal matter, which cannot 
be wholly covered with brine. : 

Basket salt is made from the water of the salt‘eprings in Cheshire and 
other placcs. ‘4t differs from the common brine salt jf the fineness of 
the grain, as well as un account of ite whiteness and purity. It is prin- 
cel wed at abe of Soda an agreesbl eicioes 

ot only is Muriate of Soda an agreeable and me ng 

for = but repre all herbivorous apinals like i, and it apposite. be 
ealutary:for them. a cee 

Lord ille attributes the health of hie flock of 903 Merino pas 

e 

been 













Somerville 
which ‘he patrchased in Spain, prificipally to the use which he has 
of galt for the last pa ps his faym. ‘These sbeep bavi 
accustomed tethe use of sqlt in their native land, his lordship considered, 
thet in this dump climate, and iqjfhe rich land of Somersetshire, it wpul 
be absolutely necessary to supply them-witht regulariys, A ton of salt is 
u ann 







ily for every 1009 sheep: ajhandful is put in'the morning on 
a flat stone of slate, te: of ahich ete fi | for 
190 sheep. ‘Taricn's wok hag baer Seuglly ound Oto flock 
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snd not .a single i gpeedily. Salt is. like- 





wise preventive of disorders in stock fe rauk oe food, as clover 
7 i * Horses and horne 


ag turnips, ‘and it is’ deemed a €pecific for the fot,” Hi 
é&ttle are also tery fond ‘of" ‘éalt: the tow dive: more and richer 
milk, when palt is tixed with her food. The. beaste of the forusts 
in Amaricay at certain seagine, leave their haunts, and. travel. in. bodies to 
various places where salt isto be found. These places are-called Licks 
from the practice which these animals have’ of licking‘ the ground on 
_ Which the salt lies, or which is strongly impregnated by it.°° | 

The importance and value of salt asa corrective of food,. besomes 
daily more evident, as its medicinal properties are rendered more fully 
known. Among others, may be mentioned its anthelmintic properties, 
Whenever salt is denied tothe human being, diseases of the stomach 
gre general, and worms are engendered in the body. In some instances, 
where persons from aversion to this substance, have refused it cither in 
food, or in any other form, worms have been engendered, and have been 
with great difficulty got rid of. . 

In Jreland, salt is a well known common remedy for bots in the horse ; 
and among the poor people, a dose of common salt is esteemed a cure 
{qr the worms. It is supposed by some medical men, that salt furnishes 
soda to he mixed with the bile: without this necessary addition, the 
bile would be deprived of the qualities necessary to assist in the opera- 
tion of digestion. 

. Qne of the greatest grievances of which the poor man can complain 
is the want of salt. Many of the insurrections and commotions among 
the Hindoos, have been occasioned by the crue] and unjust monopolies 
of certain unworthy servants of the British East India Company ; who, 
to aggrandise their own fortunes, have oftentimes bought up, on specu- 
lation, all the salt in the different ports and markets, and thus have de- 
prived the ingenious but wectclied watlves of their only remaining com- 
ort, viz. salt; the only addition they are usually enabled to make to their 
poor pittance of rice ! many of the poor iy England have loudly lamen- 
ted the high price of salt, which thousands are in-the habit of. using as 
the only sweetener of their meal of potatoes. _ 

. Salt is also of the greatest use.in Agriculture ; from one to two bushels 
is about sufficient for each acre of land ; but this quantity is, af course, 
to be varied according to the quality of the soil, This answers better 
than‘almoet any other manure. The Chinese have for ages been, accus- 
tomed to manure their fields by sprinkling them wit: secs water. , 

Salt has some other uses. The Persiang sprinkle the timbe: us ‘hu 
buildings with salt, to prevent them from rotting. It is-used in Abysr 
sinia, instead of money; it passes there from hand to hand, under the 
shapé'ef:a brick, worth about eighteen pence. “ , 

It appears very probable that the vitrified fossile pillars in which the 
Abyssinianssenshrined the mummies of their ancestors, according to 
Herodotus, were nothing: more than masses of salgem, a substance very 
common in that part of Africa. . | i 

. Considering the many yses of muriate of goda in agriculture and the 
arta; and as anecessary article of fogd and-preservative from putrefag- 
tiot,.it may be pronounced ope of thé most generally useful and neces- 


‘i 2 









ge which grows on the mearahore, are alvags fajer 
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Wary. te-man of all the minerals; and it is truly Jamentable, that in 
‘almost all. ages and countries, (particularly in those where Gespgti¢m 
has obtained a footing,) this should be one of those necessaries ‘of tife, 
on which the most heavy taxes are imposed.” : Se ey a Be 
Muriate of magnesia, as well as muriate of soda, has been' proved to 
possess most powerfully antiseptic qualities, and is well known to be a 
constituent of sea-water. It would be well worth trial by a course of 
experiments, to discover whether, these salts separately, or conjointly, 
possess the property of retarding putrefaction in the greatest degree. 


DCCCCLVII. 
PRESERVATION OF ANIMAL Foop FROM PUTREFACTION 
By Charcoal. ; 


Tin canisters, (whose tops were made to slide in grooves, 
in the act of opening and shutting,) were filled with charcoal 
fumes (carbonic acid gas) to expel the Atmospheric air. Al- 
ternate layers of Charcoal and slices of meat were then put 
in, so that cach cannister was at length quite full: one with 
mutton, another with beef, and a third with pork. The lids 
were now luted carefully, and a bladder was pasted over the 
top of each. The cannisters were put into a wine cellar in 
the month of April, where they remained until December, 
a period of 8 months. When they were opened, the meat 
was found to be perfectly. sweet, and of as good a colour as 
any at the butchers: some of the slices -were dressed and 
eaten, and were pronounced excellent ; others were kept for 6 
days, and did not begin to putrefy until the end of that period. 
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20 | well preserved # this arose fron) making use of the process of M. 
Bal uerie, which consists in placing the meat in thfee successive sprink- 
lings of salt, and afterwards, .in carbonised brine. ‘Mutton dried in the 


oven, has. been well kept in pulverised charcoal.” 
 * x — peeceLviit. 
PREesERVATION OF ANIMAL FLESH From PuTREFACTION, 
By Sulphurous Acid Gas. 

A piece of fresh beef being introduced into a receiver 
filled with Sulphurous acid gas, quickly absorbed the whole of 
1. ‘This was known by the filling up of the jar by the mer- 

*cury, through which the meat was introduced. It soon lost 
its natural colour, and became like boiled meat. In 
the course of 76 days, it was harder and drier than roast 
meat, but had no smell of the Sulphurous acid. After leav- 
ing it 4 days in the open air, it did not putrefy, but became 
more compact. 

DCCCCLIX. 


ActTIon oF AMMONIACAL Gas ON ANIMAL Foop. 


A piece of beef being introduced into a jar of Ammo- 
niacal gas, assumed a fine red colour, which it preserved 
for 76 days. When withdrawn, it was soft, without smell, 
and had the colour and consistence of fresh meat. When 

“exposed 4 days to the action of the Atmosphere, it did not 
putrefy, but lost its red colour, and became brown. It 
soon dried up, and was: covered by a kind of varnish. 


Observation. The vapour of ammonia is said to be a preventive 
against infection from typhus fever, &c. 


| DCCCCLX. 
ENGLIsH METHOD OF cuRING Hams, Tonaugs, &c... 


We. here quote the same respectable authority, asim the 
curing: of Meat by salting and the use of brine.—‘* For Pork 
aud Mutten Hams, also for Hung-Beef, Tongues, &e. use 
the same proportion of Salt as before, but instead of half a 
pound, use a pound of Salt-petre. “Put the Hams, &c._ to 
soak all-night in Salt and water, in order to extract the cva- 

ulated blood and other viscid juices still retained . therein. 
iext day, rub them gently witthe Salt and Salt-petre ; then 
place them isa tub, one upon another, till they are all salted; 
Be re same every day for one’week, By that time, they 
‘wnll have dreaiiia sufficiency of pickle tg,cover.ong half the 
_Duriter salted Mix witythis pickle (let us ‘suppose.drawn 
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from.tweaty-four Hams) ome.quarter. ofa pound of Saj- 
Ammoniac pounded very finé, énd one pound Pr elean Mas’ 
covado sugar, well worked, with. @.stick for afew mintites ;. 
in order to incorporate it with the pickle, Ly? at. gently 
over the Hams afd turn them every sctond day for fougtec 
days; at the expiration’of which time, takedkem out, Wash 
them, hang them aes a drying house, and keep them for 
one week drying without smoke. ‘Then make a fire of oak 
timber, which must bé covered three parts over with oak 
sawdust, mixed with Juniper Berries, and damped with water. 
In this state, keep them in the drying house from one to 
eight days. According to this method, and in the above" 
mentioned propottions, I cure from two, to three ‘hundred 
Hams, and great quantities of ui ence and Tongues per 
week, during the season, and am happy to assert, that the 
goods so cured, give satisfaction both at home and abroad.” 


Observations. As hams, beef, and tongues, hung up only the time 
above mentioned, are‘not dry enough for use, they must then ‘be hung 
up in a roon wately warm, and in a current of air ; and when per- 
fectly d themi up in a box or cask in the following manner. A 
layer af hams an a layer of malt dust about three inches thick, till you . 
have packed-all, Let ghem remain in it ; this will prevent the small 
Hopper fiy shoe tee summer season, and will, in the course of six 
weeks, produce a fermentation which will make the hams completely hot, 
so that the fat becomes transparent. As soon as this is found to be the 
case, take them out of the package, put them in bags, and hang them 
up-for use ; they will then -have that flavour which is peculiar to the. 
best hams. ee a 

Hains, and all other dry provisions, eat better after a voyage to the 
Weat Indies.than they do here, merely on account of the fermentation 
they undergo. by a Jong voyage. This fermentation extracts those su- 
perfluous pafticles of salt which they imbibe in the curing, makes the 
ate hes shorteryand gives it that tlaygur which many ham-eaters so 
RACE SUNnUTe, ~ =o 
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_ DECCELXI. 
GERMAN MODE OF Cusing Hams - 


In Westphalia, Hams are cured between November aud 
March. The Germans pile them up jg deep tubs, covering 
thgm with layers of Salt, Saltpetre, and a small quantity of 
Bay-leayes. In this situation they let:them remain about 
four or five days, when theg#make a strong pickle of salt 
and water, with which they cover them completely; and at 
the expiration of ¢hrce weeks they take them out of pickle, 
soak them twelve hotirs in -¢lean well-water, eid bun? then” 
up for three weeks longer-in a amake made from the junrper— 
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bushes, which in that country are met with in great quan- 
tities, f 


DOCCCLXLI. 
Roman Metuop or Curine Hams. 


This mode is handed down to the moderns by M. Cato, 
in his treatise on Agriculture and farming, Chapter 162. 

«¢ When you haye procured fresh Hocks, chop off the hoofs 
take for each, half a bushel of Romanian salt,* bruise, and 
spread it at the bottom of the tub or cask; put in a Ham 
with the skinny side downwards, and cover it completely with 
Salt, then lay another upon it, and cover it in the same 
way. Take care that do not touch flesh; cover all the 
Hams in the same manner, and when you have settled thera 
properly in the vessel, spread Salt over all, so that no part 
of any of the Hams shall appear, ee the surface 
neatly. When they have been five days in pic le, take them 
out, fide antl all; and replace them, (putting those at the 
bottom which re lay uppermost,) covering them and 
treating them as at first. At the end of twelve days, take 
out the Hams, wipe off the Salt, and hang them up in a 
current of air for the space of two days. On the third 
day, cleanse them thoroughly with a sponge, anoint them 
with Oil, hang them in the smoke two days, and on the third 
day take them down and rub them well with Oil and Vine- 
gar mixed. You may then hang them i in your store 
1uum ; neither maggots nor weevils will touch them.” 


O'verzation. It is to be observed here, that Cato’s method is analer 
goun to the use of Pyroligneons acid ; for be prescribes sponying the 
hams with vtnegar and ol, Now the acid in question 1s composed of 
vinegar, ar acetic acid, and oi]. What oil the Romans used for this pure 
jose we do not know, but there can be little doubt, that if they cven 
used olive or almoud oil, 1t would soon be decomposed by the salted 
me it, and thus attain an empyreuma similar to that of the prrolig- 
ncous acid. ‘The application of the oi! could not be for any other pur- 
post, than that of flavowing the meat, by its ewn decumpusitiun. 


DECCCLXII. 
Enciisa Mgrnop oF curing Bacon 
The sides or flitches are to be laid in a wooden trqugh 
and sprinkled all overtwvith bay galt; in which state they are 
lefttfur twenty-four hours to drain away the blood, aaa the 
superfluous juices, After this they must be taken out, wiped 





* Doubtigas, common salt. : : 
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very dry, and the drainings thrown away ; next some fresh, 
bay salt,. well heated jn a large iroy frying pan, is tobe robe 
hed ever the Meat, until it has absorbed a sufficiency of 
moisture ; this friction is to be repeated four succed#ive days, 
while the Meat is only to be turned every other day: if 
the flitches are large they should be kept in Brine for three 
weeks, and during this period, turned ten times, then taken 
out and thoroughly dtied, either in the chimney corner, (as 
the practice is often in the country) in a bake-house, or in a 
drying-house, where a straw, or half-smothcred wood, fire 1s 
kept up. 

Observation. To give bacon that agreeable flavour which distin- 
gues the produce of certain counties, the hair of the animal must not 


scalded and scraped off, but must be burned or singed, by applying 
under it, a fire of straw just sufficient to remove the bristles. 


DCCCCLEIV. | 
Mops or Curninc Happocks, aS PRACTISED AT Finxpon. 


The village of Findon, in the county of Kincardine, Scot- 
land has been long celebrated for the superior taste and fla- 
vour of its cured Haddocks, The adrvitness of the oper- 
tion, is no doubt offe of the causes of this superiority, but 
as the inhabitants of this fishing village affirm that the turf 
they use for burning or smoking the fish, is by its nature, 
peculiarly adapted to this operation, we must conclude that 
unless a similar material ‘be discovered near other fishing 
establishments, thes: villagers will stl be able to maintain 
their monbpoly ; as the method of curing practised by then, 
is so well calculated to'add to the sweetness and flavour of 
the Fish. The process is as follows : 

_ When the boats return to the harbour, the Fish are car- 
ried home, and the wouen immediately proceed to open, 
wash, and split them, and they are tustantly saltedé They 
remain about fifteen minutes in the Salt, and aye thea hung 
up above a fire of turf to be smoked aad Ghied” The 
greatest care and attention are bestowed a :to. cleanliness 
and the immediate curing of the Fich, which precedes every 
other employment, and is the peculiar duty of the women. 
In the'corner of each house there is‘stiplace allotted for the 
particular purpose of smoking the Haddocks, ‘lwo hori- 
zontal poles project from the wall about six feet in length, 
four feet from the oor, and three feet asunder; the Had- 
docks are strung on small rods laid across these poles, und 
the turf is placed below and kingled, so that the smoke and 
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heat ascending, they receive the full benefit of the combus- 
tion. of the turf, and the process is completed m eight or ten 
hours. {Phe Fish caught by mid-day are carried to the 
market of Aberdeen next morning, and are to be found in 
great perfection;on the breakfast-tables of the inhabitants 
of that city. ca Oo 


Observations. Findon baddocks are also sent to Edinburgh and London, 
for by drying them a little more than usual, they may be preserved for 
a cousiderable time ; although they have not that delicious flavour, for 
which they are so much valued by those, who are accustomed to have 
them daily. 

In the curing of red herrings, the fish, after being freed from the gut, 
are partially salted, and then suspended by the eye-holes on rods of 
wood, ina fistigs constructed for the purpose ; on the floor of which, 
fires of wood are lighted, and kept burning night and day with a smo- 
thered heat, until it is ascertained that the herrings are fully cured. If 
red herrings were as fully salted as those which are cured in the com- 
mon manner for white herrings, the fish would be disagreeable from 
excess of salt, and would not possess the requisite flavour. 





DCCCCLXV. 


SuccessFuL Mrtnop oF curine Butresr, 
As practised in Scotland. 


Tt is well known, that Butter as it is generally cured, 
does not keep for any length of time, without spoiling or 
becoming rancid. ‘The Butter with which the metropolis is 
supplied, may be seen at every Cheese-mongers, in the 
greatest rartely of quality and colour ; and it 1s too often 
the case, that even the worst butter, is compounded with 
better sorts, in order to procure a sale. These practices are 
detestable, and should be discountenanced by the legislature. 
Indeed no Butter should be permitted to be sold, but such 
as is of the best quality when fresh, and well cured when 
salted ; as there is hardly any article more capable of excit- 
ing disgust than bad Butter. | 

But to obtain.a reform in this matter, it is necessary to 
commence withthe practices of the dairy ; and the following 
process is recommended as the best at present known: Re- 
duce separately to fine powder in a dry mortar, 2 pounds 
of the best, or whitest common Salt; 1 pound of Salt-petre ; 
and 1 pound of Lump Sugar. Sift these ingredients, one 
above another on two sheets of paper joined together ; 
and then mix them well with the hands: or with a spatula. 
Now preserve the whole in’a covered jar placed in a.dry situ- 
ation. When required to Ae uscd, one ouncaof this coin- 





fc. ih the ysual way. 


Observations. . The abevé mhethdd is practised inygaany parteSf Scot- 
land: and is found to pittserve the butter much better, than by using 
common sait. alone. If butter made at one time be divided into two 
parts, and one be salted in the common way, whilst the mixture above 
mentioned is wotked into the other, the différence in the quality of the 
two, will be fotind to be beyond all conception. 

The butter cured with this mixture appears of a rich marrowy,consix- 
tence and: fine colour, aud never acquires « brittle hardness, for tastes 
salt; the other wifl be comparatively hard and brittle, approachinm: 
more nearly to the appearance of tallow, and is much salter to the taste. 
Butter cured by the above composition has heen kept three years, and 
was ds sweet az at first ; but it must be noted, that fatter thus cured re. 
quires to'stand at least three weeké or a month: before it is used. Uf it 
be sooner of , the site are nét sufficiently: blended with it, and 
dometimes the coolness‘of the nitre will then be pe eeived, which totally 
disappears afterwaris. 

One mire observation on the preservation of butter is necessary. It 
is universally allowed that cleanliness is indis;crible, but itis not gene- 

sus , that butter from being made in vessels or troughs lined 
with lead, iy glazed earthenware pans (which glaze is principally 
composed of Lead) :#'td0 apt to be coiemintc’ by particles of chat 
deleterious metal. If ‘thé batter is in the feast de gree runaitl, this can 
hardly fuil to take place, and it caunot be duubted, that during the de- 
composition of the salts, the glazing is acta on. = It is better Unerelore, 
to use tithed vessels fo¥ mixing the preservative with the butter, aud to 

it either in wonden veesqs; or in jars of the Vauxhall ware, whic 

ing vitrified throughout, dv not require av iiside glazing. * 


,  DECCELXVI. 





MANUFACTURE oF Pagursix CHEESE. 


This Cheese has long been famous for its rwhness anil 
flavour ; the followihg mode of matiufacture is described in 
the Annulss de Uhimic. The size of these Chevees varics 
from GO to IBQlba according to the number of cows gn ‘each 
dary. During thé best of summer, Cheese is matte every 
day, but inthe opoler’ months milk will keep longer, and the 
Cheeée is itinlle every other day. Mie stmtiher ceete, which 
is the: best, is maile of the evening milk, after having been 
skistaied im the morning and at numé Botlr kinds of milk 
are poured — itito a chuldroun capable of holding about 
130 gallods, of the shape of afi inverted bell, and suepended 
on the arm of a jever, so as to be moved off and ay, the fire 
at pleasure. In this cauldron the milk is gradually heated 
to the temperature of about 19) degrees ; it ie now. rewoved 
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orl the fire, ‘and kege quielfor fivd or 2M tritrates,- When 
@f initernfil motion has cedsed, the rene? then added ; this 
substance. is composed of the stomach ofa exlfy fermented 
ther with wheaten méal and salt; and the,,method of 
using it, is, to He a piece of. the size-of ‘a hazle nut im a rags 
and steep it in the milk, squeezing fefrom time to-time. In 
_ short time, a sufficient quantity of ‘rennet passes through 
the rag into the milk, which is now to bé well stirred, and 
afterwards left to rest that it may coagulate. In about an 
hour the coagulation is eomplete, and then the milk is again 
‘put over the fire and raised to a temperature of about 145 
egrees, 

‘During all the time it is heating, the mass is briskly age 
ped, till the curd separates in small lumps; part of th 
whey is ‘then taken out, and a small portion of saffron is 
added to the remainder, im order to colour it. When the 
curd is thus broken sufficiently small, nearly the whole of 
the whey is taken’ out and two pailfuls of cold water is 
poured in, the temperature is thus lowered, so as to enable 
“the dairy-man to collect the curd, by passing a cloth beneath 
it, and gathering it up at the corners; the curd is now pressed 
into a fame of w like a bushel without a bottom, placed 

on a solid table, and covered by a round piece.of asa 

ving @ great stone or weight on the top. In the course of 
the night it cools, asstimes a firm c6nsistence, and pets with 
the whey ; the next day one side is rubbed with salt, and the 
succeeding day the cheese is turned, and the other side then 
rubbed with salt in the same manner. as before. This alter- 
nate salting of each side is practised for about forty days ; 
after this period, the outer crust:of the cheese is pared: off, 
and the fresh surface is varnished with linseed oil. ‘The 
convex:sides are then coloured red with arnotta, auc - the 

fe 


cheése.is fit for sale. hie oN 

| _ ; | | _ B6cceixvii. - -— a 

PaesenvaTion oF Eacs From Purreractton., 
To tramsport Eggs in a fresh state from one countey to 
another, vargish, by dipping them in a solution of Gum- 
Arabic in water; and then imbed them in pewdered Char- 
coal, The Gum Arabic answers the purpose of a varnish 
(seagmuch better than any resinous-guin, as it can be 
Caatly ret ‘by washing in either warm: or. = 
beeides, is much cheaper. yp Deer Preserved in ved is this mariner, 
will keep for many years, i e bed: of Charooal, from its 
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porous ‘nature, is a non-conductor of heat, and: consequintly. 


maintains around the eggs an uniform temperatureg: prevent- 
ing them from suffermg by alternations of heat and cold, 
Ps they are removed front one climate to anothé& 
Observation. This method is infinitely preferable ‘to that of greasing 
them, for when the grease becomes rancid, it hastens or promotes putre- 
faction of the animal matter in the egg. : . 


DCCCCLXVIII. 
Metuop oF sautinc Cop-Fisn at NEwFounpLano. 


Cod caught on the bank of Newfonadiand 13 tbe.. which 
is known ii ‘'crope by the natac of green or iresti we, at 
is salted on .-arc the ship as soun #s caught. | 

The curing 1 -nltir:- ~° Cod requires a great deal of 
care. The follo.-°. is t's anethod generally practised. 

As soon as the hat. .an has po te fish with his line, he 
pulls out the tong:t’ ind gives the fish to another man called 
the beheader; this 11». with atwo-edged knife, slits the fish 
from the anus to 1::¢ w-roat, which he cuts across to the bones 
of the neck. He tei. lays down his knife and pulls out the 
liver, which he d-ops into a kind of tray through a sual 
hole, made on 1. ; + se, in the scafiold he works upon; theu he 

ts it,wand cuts aif the head. This done, he delivers the 
fish to the rxt- man, called the sliccr, who takes hold of : 
by the left geJ, rests its back against a board, a toot long, 
and two inch: weigh, and pricks it with the.slicmg knife on 
the left side «ae anus, which turns-out the left gill. ‘Then 
he cuts the .4s, or great bones, all along the vertebrw abou! 
half wag‘d: «i. from the neck.to the anus. He now does the 
same or t!. right side, ‘and then cuts obliquely three joint: 
of ih... vcctor, through to the spinal marrow, dividing then 
‘tims, «* t's ends his operation. er? 

AY wid helper.then takes fe fish, and with a kind o: 
spatula, he scrapes all the bloddthat:has remained along th 
vertebree that were not cut ; when the éod is:thus thorough! 
Cleansed, (sometimes washed) he drops it into the hold, throug! 


& made for that purpose, for the salter, who-és ready t 






_ The salter crams as much salt as he can, into the belly o 
the fich, lays it down, the tail end lowest, rubs the skin. al 
over with ‘salt, and even covers it with more salt. ¢He thei 
ge through the same process with the rest of the cod, whic! 
“Be heaps onaztpon another tilpthe whote is laid up. ‘Th 
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fish thus salted and piled up-én the bold, ts.never meddled 
with anysmore, till ‘it is brought home-and unloaded for 


sale. i 


| DCCCCLXIX. 

°  Meruop or pryinc Cop at Newrounpianp. 

The manner of preparing and drying cod is as follows: 
The cod intended for drying, is caught and beheaded in 
the same manner as the other, but itis cut up differently. 
‘The slicer, instead of cutting the bones along the vertebri: 
only half way down from the throat to the anus, lays open 
the fish at onc stroke quite to the tail all along the vertebriz, 
which he divides up to the throat; leaving each half of the 
vertebrze and the spinal marrow in the. flesh of the cod. 

When the slicer has thus dispatched a fish, he drops it into 
a sledge that holds about half a hundred weight, a boy then 
drives the sledge to the place where the salter salts and 

reads the fish of the day. ‘The salter lays down the fish 
flat with the flesh uppermost, and placing several of them 
side by side, he forms a layer of six, eight, twelve, or fifteen 
feet long, and three, four, or five broad: then he takes a 
large wooden shovel about two feet square, and sprinkles salt 
all over the layer of cod ; taking care that the aalt jg laid on 
very even. When this laver is sufficiently salted, he spreads 
another over it, salts it in the same manner, “and so on. 
When there are large, middling, and sinall cod, they are kept 
apart, for a different depth of salt is requisite for different 
sizes. ‘Too much salt shrivels the fish and makes it brittle 
when it comes to dry, and too little makes it greasy and dif- 
ficult to dry.. The cod is left in salt two days at least, and 
sometimes about a fortnight, then it is washed. For this 
purpose they load it in hand barrows, and empty it out into 

a heap not unlike a great‘eage, by the sea side ; there, they 
stir it about in sea water with paddles, to cleanse it from the 
salt and slime that it is imbued with, and when it is washed 
white they put it again on the barrows and carry it upon 
the gravel where it ,1s to be spread. They first pile st ‘up 
five or six feet high; the top of the heap terminates like a 
roof, :that the fish mpd drain and harden ; two, three, or four 
sce afterwards, as the weather permits, they break up. the 

pile and spread the fish upon the gravel, one by one, in rows, 
with the flesh uppermost. When it has lain thus in the 
morning sun, they turn ¢ af about two in the aftecnoon the 

‘We 
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wind and sun have dried them enough, they lay five of six 
of them one upon snother, ‘and a one at the top to 
er them from the rain. The cod being thud¢di 

in little heaps, the skin upwards, they wait fer the first fine 
day to spread them again on the gravel, first with the skin 
uppermost, and at noon they turn them. When they 
have been thus exposed, a second time, to the rays of the 
sun they are again heaped up, fifteen or twenty in a heap, 
and left till the next fine day, when they once more spread 

them on the gravel. If after this they find the fish tho-. 
roughly dry, they place the small ones in sharp round La 
hike pi houses, the middle sized in heaps of an hundred 
weight, and the large ones in smaller parcels. The former, 
when they have undergone a fourth sunning, that is, when 
they have been spread upon the gravel for the fourth time, 
are laid up in round piles; as to the large ones, they must 
be in the sun five or six times,.at least, before they 
can be piled up hike the others. When they have stood so 
for three or four days, the fishermen spread them all at once 
upon the gravel in the sun, and then proceed to a new pile ; 
laying the largest fish for the groundwork, the middle sized 
next, and tite smajlest at top, because the larger they are, the 
ter pressure’i8 requisite to squeeze out and throw off 

e moisture. This pile is left stating for a fortnight, and. 
then the cod is again spread in the sun, after which the pile 
eretted once more, but reversed, so ch ag or at iPiss 
tom 1s now put st :the top. This:pile may et e: 
for a month, ahet which ni fish is eed more exposed to 
the sun, and then piled up for the last time. — : | 
When all ‘this is done, the fishermen make choice of ¢: 


fine day to spread out the fish, only an arm full at a time, 
and tay them on the gravel; thcy examine them one by one, 
and lay apart oe pat retain any‘ moisture; the dry ones 
are piled up, -afid the moist ones‘are dried again in the sun, 
and then put on the top of: the other piles, that they may be 
atband to be looked after, and dried again if they should 
wantt§,. ‘To conclude the whole process, just before they are 
shipped, they spregd them by armaful upen the:gravel, to air 


haere chip thie Cod, they clean out the hold and lay 
a kind of floor, esther of oe a 
the fish, the first layer:with the flesls macst, abd all the 
reat with the skig uppermost. They donot fill the hold from 
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one ehd tothe other without.interruption, but raise several. 


piles both'to keep the good and bad apart, and likewise to dis- 
tinguish the different sizes of the fish. ‘The large ones make 
the groundé work of the cargo, the middle sized come next, 
and the small ones are laid'at top; they line the bottom and 
sides of the hold with small twigs with the leaves on, but dried 
first for several days. The Cod being thus laid up in the 
hold, they cover it with sails, and never meddle with it more, 
until they unload it for sale in Europe. | 

Observation. Slitting, salting, and drying the cod, are three distinct 
‘operations, the last of which is sometimes very tedious and difficult. The 


sun is seldom seen at St. Pierre, and the want of sunshine occasions the 
loss of thousands of cod, which rot in the damps and fogs. 


DCCCCLXX. 
ConversrIon OF ANtMAL-Hipes on SKINs Into LEATHER. 


This process is what is generally termed Tanning. It is 
founded on the affinity which is known to exist between the 
gelatinous part of the Hide, and the Taz or astringent prin- 
ciple of Oak bark, and other ae substances, 

It is well known that unless Hides are speedily dried, they 
become putrid, and consequently unfit for use. But even 
although they be successfully dried, they are still unfit, for 
the manufacture of shoes and other necessary articles; being 
eta to moisture, and liable to be soon destroyed by 
riction. Consequently,.in almost every country where ani- 
mal hides are used for purposes of gonvenience, they are 
made to undergo certain modes of treatment, which render 
them not only impermeable to water, but also tougher, and 
more pliable, so as to be easily and advantageously worked, . 

The combination of the Vegetable Astringent principle, 
or Tannin, with the gelatihe (which forms’ almost'the whole 
of the Hide,) changes it into Leather, which is a substance 
totally different,.in its properties to the Hide in the raw state, 
To tan a Glide then is to saturate itwith Tannin. ©” 

Previous to. the operation of ‘Tanning, the raw or green 
Hides must: undergo the process of washing and sedtring, . 
to free them from foreign matter, and to remove the hair, 
Hides-are first put to steep in water, either pure or acidu- 
lated, go clear them of the blood,and filth they may hare 
collected in the. slaughter-house. They are left to.sqak in. 
the water for some. time; and then handled, or trod upon. 
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by the feet, the better to.cleanse them of all impurities. If 

hides are dry, they are steeped a longer time, sometimes 
for four days, or longer, according to the season of the year, 
and care is taken to draw them out once a day, in order to 
stretch them on a wooden horse or beam. These two ope- 
rations are repeated till the skin becomes raised or well sof- 
tened. A running stream is necessary in these operations, 
else, the hides cannot fail of being ill prepared. 

When the hides have been well raised, and softened, they 
are next freed from the hair, by the application of lime. In 
all tanneries, pits are formed having their sides lined with. 
stone or brick, in which lime stone is slacked, so as to form 
milk of lime. Of these there are three kinds, according to 
the strength of thelime. ‘The hides intended to be scoured 
are first put -into the weakest of these pits, wherain they 
are allowed to remain, until the hair readily yields to the 
touch, 

If this liquor be not sufficiently active, the hides are remo- 
ved to the next in gradation, and the time they have for soaking 
is longer or shorter, in proportion to the strength of the lime, 
the temperature of the air, and the nature of the hides. 
‘Those of sheep require to remain in the pits only a few days. 
It bas been“proposed to substitute dime water in place of the 
milk of lime. But though the lime water acts at first 
with sufficient strength, its action is not sufficiently perma- 
nent, and in order to succeed in clearing the hides, it is ne- 
cessary to renew it occasionally. In some tanneries, after 
the hides have been kept in the pits for a short time, they 
pat up in a heap ow the ground ; in which state they are 
suffered to remain for eivht days, after which they are re- 
turned into the same pits from whence they were chee and 
this process is repeated tll the hair can be casily scraped off. 

Hides may also, be cleansed, by subjecting them to an inci- 
pient fermentayen, produced by souring a mixture of barley 
flour in warm water, and suaking the hides in it, till they 
are ae naa swelled and softened to admit of bein 
cleared from the hair. In each tan house are placed severa 
tubs full. of this acid liquor, which is of different strengths 
40 propottion as its soured. In those containing the weak- 
est liquor, the.bides are first soaked, handled, and washed ; 
aud after tero, of at most, three of these operations, they are . 
sufficiently prepared to admit of being freed from the hair. . 
af nore easily procured. Kyé-flour may be substituted fur 

sarley. . 
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The Calmuck Tartars employ sour Milk with the same 
ew, and Psciffer proposes the use ofthe Acid water ob- 
tained from the distillation of Coal and Turf. It indeed 
appears sufficiently ascertained, that all the vegetable Acids, 
Papa diluted Sulphuric.Acid, answer equally well for this 
urpose. 3 

Tirsonie tanneries, they cleanse the Hides by throwing salt 
over the ore-half of the skin, and doubling the other half 
over it; in proportion as each Hide is salted, they are laid 
one above another, and the whole are covered with straw or 
flax ; fermentation soon begins, after which they are turned 
once or twice daily, until they are found to be in a proper state 
for removing the hair. ‘They may be sleanned: however, 
much in the same manner, without the employment of Salt, 
by piling them up on a bed of litter, and covering them 
with the same material for twenty-four hours. At the end 
of this period they are turned over, and afterwards examined 
twice a day, in order to ascertain when the hair may be rea- 
dily removed. - | " 

In some tanneries the hides are buried in dung, while in 
others, they are simply exposed in aclose apartment, termed 
a smoke house, heated by means of a tan tire, which gives 
out smoke without flame. The hides are suspended on long 
poles placed across these apartments, which are heated very 
Cotaiderabl | * 

All the methods in which fermentation is employed, are 
termed heating processes. In whatever manner this opera- 
tion has been conducted, as soon as the hair is in a fit state 
to be removed, it is scraped off, on the wooden horse, by 
means of a blunt knife, or by a whet-stone. This operation 
is not only intended to remove the hair, but likewise the 
Scarf-skin or Epidermis, which is of a very different nature 
from that of the true skin. [It is insoluble in Water, and 
Alcohol; is soluble in Acids, but not susceptible of combi- 
Nation with ‘l'an, so that when left on the bide the Tan can 
only penetrate through the under side, by which means the 
process of Tanning 1s rendered extremely tedious. _ : 

There are many vegetable substancea which possess the 
tanning principle, or Tannin} but those which possess most, 
.fhe Oak, Alder, Willow, and Peruvian Barks, also the 
nut. The Peruvian Bark, from its Lief and high 
Price,,is only used in Medicine. As Oak Bark possesses 
more "Tan than any other vegetable substance, it is gr 
rally used for Tanning. This Bark, being stripped aaa 
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those trees which are cyt «down. im the Spring’ of the year, 
is dried in povered.~hegps, in the open air. It is then 
ground to a coarse ad er im a mill and nvixed with water 
in the Tan-pits. "The infusion, dé liquor, which is of a 
rewhish Amber colour, is called ooze; but is, properly 
Speaking, a solution of ‘I'annin,and other vegetable niatters, 
‘The Hides, being. jscoyred, raised, and softened, are first 
subjected to the .action.of weak ooze in one of these pits: 
here they remain for geveral weeks, and in the interim, aré 
frequently. agitated, or handled. From thence, it is removed 
to a pit containing a strongcr infusion, where it remains for 
a- considerable time ; that is, until it has absorbed all the Tan.. 
It is now immersed in a_still.stronger infusion, and so on. 
When the Hide has attained the colour of Cinnamon Bark 
am its outside, and. when its internal parts are equally brown 
when. cut throngh with a knife; it has received its full dose 
of Tan, and is converted into Leather. But if a white or 
zreyish streak appear in the centre of the Hide or Skin, it 
is to be again immersed in the Tau-pit. Calf-skins require 
only about. two or three months before the process of tan- 
ning is finished, whereas Ox-hides are not perfectly converted 
anto Leather, for 6, 8 or even 15 months. 
When perfectly tanned, the Hides are taken out, drained, 
passed between two Iron cylinders, that they may become 
hant, and are then ‘hung up in a drying house, until they 
| eel perfectly dry byexposure to the air. ‘The smaller 
Hides now undergo the operation of currying, which renders 
them pliant, and reduces them to an uniform thickness. ‘This 
consists in cutting, soaking, paring, scouring, stretching 
and.oiling. .The “Leather 1s then blackened by a compo- 
sition of lamp-black, oil, and tallow, which is rubbed hard 
into the fleshy side. It is now fit for sale... 
* Observations. 1t is to be observed that leather would be tained much 
well, if the tan-pits were made within'a building, 
t rain: and if the i 














a full summer heet. Another i im ement might be made 
et cece ee ; (ee podor ai 9 i i the pis aotthot the tas- 


 RCCCOLERE, 
“<, .  Megtuop oF Tanning Exivars 
; : By the, Decoction of Bark, &c. 
In 1804 a patent was granted for an improved method of 
tanning Hides: viz. by immersing them in the liquor in 
which Oak Bark had ben boiled. According to this im- 
provement, the Patentees filled a boiler of Copper (or an 
other metal that does riot stain or colour the liquor) half full, 
with ground Bark, and poured water upon it, up to the brim. 
The whole is then boiled for three hours, till the panne 

” principle is pe pad extracted. The liquor is then suf- 
ered to run off by a cock into pits, where it stands to cool. 
The Hides are now put into the liquor, and handled fre- 
quently, by taking them out and putting them in again, 
because the liquor is too powerful for them to remain long 
at a time, in the first stages of tanning. ‘They are then to 
be removed to fresh liquors, from time to time, as the old is 
weakened, until the operation is complete. By this method 
a greater quantity of the tanning principle is collected mto 
a small compass; less Bark is consumed; and there is a 
great saving of labour. | 

If Leather is required with a whiter colour or bloom, a 

small quantity of the dust of Bark is mixed with the liquor. 
By this method, Hides that have been shaved in the baits 
may be better tanned in two or. three weeks, and skins in 
ten or twelve days, than in the one case in nine months; 
and in the other in six months by the usual process, 


Observations. Here, the great advantage is that derived from ex 


tracting the tanning principle, by meaus of boiling ; as business to an 
extent may be earned on with about one-tenth part of the capital mest 
ployed on the old plan. | , 
Besides bark, the patentees make use of oak chips, and oak saw-dyst , 
y have succeeded with the common heath or heather; and they find 
that the bark of most trees that produce hard wood has a.tanning prin- 
ciple in them ; but above all, they recommend ‘the:young shoots from 
the roots of oaks, and the superfluous twigs or branches that may be 
lopt off, co as not to injure the trees. ae tet cal: proper season, 








By another patent in 1819, ing b i : ‘is still 
further improved. This patentee has Sruven thea tha Strunk, roots, 
limbe, branches, and Jeaves of the oak, whether tree, pollard, coppice, 
om loyed ‘with adventege for rainy leh ing then te Fl 

P wi van 9 uci 
then i shen following 


sawedust, and boiling and using 
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‘To ten calf, or other thin skins, put one hun websfit of the limbs 
aera ; ditpped as ahiivd mentioned, tata a os 
out siaty gallons of water, and boil, till che water be reduced go from 

thirty-five to forty gallons ; draw off the decoction. a 

_New add to the same limbs or branches ferty gallons of water, and 
again boil till the water-be reduced to about twenty-five gallons. The 
liquor thus produced by the second boiling is used as a weak ooze, ‘in 
the first process of immersing the calf-skins, after they come from the 
scouring beam. ‘The decoction firat produced, is then to be used in the 
Same way. 

To te hides, take one hundred weight of the limbs or branches, 
three-quarters of a hundred weight of oak saw-dust, (the sooner the 
latter is used after being made the better), and one-quarter of a hundred 
weight of the root, boil in eighty pene of water, till reduced to from 
fifty to sixty gallons. Draw off the decoction, and put it aside for use.” 
‘fo the materigls left in the copper add sixty gallons of water, and again 
boil, cill reduced to from thirty to thirty-five “pee The liquor pro- 
duced by this second boiling is to be employed in the first stage of tane 
ning hides after they come from the beam ; and afterwards the decoce 
tion first produced isto be employed. The skins and hides having uve 
dergone the before-mentioned processes, add ax much oak-bark or tan- 
liquor, or beth, to the respective decoctious, as is necessary to complete 

‘the tanning. The quantity of cach will vary according to the strength 

of such decoctions ; which strength will depend on the age aud size of 


the tree, and other circumstances. 
| DCCCCLXXH. 
_ Conversion oF SHEEP-SEINS INTO LEATHER. 


' Sheep-skins which are used for a variety of purposes, 
such as, Gloves, Book-covers, &c. and which when dyed, 
are converted into mock-Morocco Leather, are dressed .as 
follows :—They are first to be soaked in water and handled, 
to separate all impurities, which may be scraped off by a 
blunt knifeen a beam. They are then to be hung up in 
a close warm room ty putrefy. This putrefaction loosens 
the Wool, and causcs the exudation of an aily and siim 

matter, all which are to be removed by the knife. The 
Skins are now to be stecped in Afidk of Lime, to harden 
and thicken; bere they remain for a month or six weeks, 
according to circumstances, and when taken out, they are to 
be smuothed on the flesky side by a sharp knife.” ‘ yy are 
now to be steeped in a bath of bran water, where they 
underge a partial fermentation, and becomé thinner in their 


The Skins, which are now called Prits are to be umnmer- 
sed in a solution gf Alum and conimon Sait in water; mn 
the proportion of 120 Skins to 8 pounds of Alum and 5 
pounds of Salt. They are to be much agitated in this 
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compound saline bath, in order to- become firm and tough. 
From this bath they are to be removed to another, composed 
of bran and water, where they remain until quite pliant by 
a slight fermentation. ‘lo give their upper surfaces.a gloss, 
they are to be trodden in a wooden tub, with a solution of 
yolks of eggs in water, previously well beaten up. When 
this solution has become transparent, it is a proof that the 
skins have absorbed the glazing matter. The pelt may now 
be said to be converted into Leather, which is to be drained 
from moisture, hung upon hooks in a warm apartment to dry, 
_ and smoothed over with warm hand-irons. 


Observations. To prepare sheep leather for various elegant purposes, 
by dying ; the skins, after hemgtaken from the lime-bath, are to be ime 
merscd tn another, composed of dog and pigeon dung dissolved by agita- 
tion in water: here they remain until the lime is separated, and until 
the skins have attained the state of soft pliable pelt. To dye this pelt 
red, the skins are to be washed and sewed into bags, and stuffed with 
clippings and shavings of leather, or any other convenient substance, 
and immersed with the grain side outwards in a bath of alum and co« 
chineal of the temperature of 170° or 180° Fahr. where they are to be 
agitated until they are sufficiently dyed. Each bag is now to be trane- 
ferred to a sumach bath, where they receive consistency and tenacity. 
From this bath it is customary to remove the skins, and to plunge 
them into a saffron one, to improve their colour. 

To dye these skins bluck, the washed pelt is to be first immersed in 
the sumach bath, and then to be rubbed over on the grained side, by a 
stiff brush dipped in a solution of acetate, or pyrolignite of iron. 

To give these skins the grain and polish of Morocco leather, they are 
first olled, and then rub on a firm board by a convex piece of solid 
glass, to which a handle is attached. The leather being uow rendered 
more compact, is rubbed or pressed hard, by a sharply grooved box- 
wood instrument, shaped like the glass one just described. 

Lamb and kid skins are dressed, tanned, and dyed in a similar manner. 


DCCCCLX XIII. 
MANUFACTURE OF REAL Morotco LEATHER. 


Goat skins are to be cleansed, have their hair removed, 
and to be limed as in the before mentioned processes. They 
are then to-undergo a partial fermentation by a bath of bran 
and water, and sirens to be immersed in another bath 
of white fies ang water, where they are to remain for five or 
six days.’ It is now necessary to dip them in a solution of 
salt and water, to fit them for dyeing. ‘To communicate a 
red colour, the Alum and Cochineal Bath is to be died as for 
sheep-skins ; for black, Sumach, and Iron liquor as: before ¢ 
and for yellow, the bath is to be composed of Aluim and the 
pomegranate bark. Pe tee 
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an ‘same ‘as for 
bs ae | DCCCCLXXIV. 
|... .>Manuracturge or Russsia Learner. 

Calf-skins being steeped in a weak bath of Carbonate of 
Potass and water, are well cleaned and scraped, to have the 
hair &c. removed. They arenow immersed in another bath, 
containing deg and pigeons dung in water. Being «hus 
freed from the Alkali, they are thrown into a mixture of 
Oatmeal and water, to undergo a slight fermentation. To 
tan these hides, it is necessary to use Birch bark instead of 
Oak bark ; and during the operation they are to be frequently 
handled or agitated. When tanned, and perfectly dry, they 
are made lisble by Oil and much friction; they are then to 
be rubbed over gently with Birch Tar, which gives them 
that agreeable odour, peculiar to this kind of Leather, and 
which secures them against the attacks of moths and worms. 
This odour,.the leather will preserve for many years; and 
on acgpunt of it, Russia Leather is much used in binding 
handsome and costly books. The marks, or intersecting 
lines on this Leather, are given to it by passing over its 
grained ‘surface, a heavy iron cylinder, bound round by 
wires. 

Observations. To dye this leather of-a black colour, it is to be rubbed 
over, after tanning, with a solution of acetate, or pyrolignite of iron : to 
dye it red, alum and Brazil wood are used. At Astrakhan, in Tartary, 
another kind of leather, both beautiful and durable, is manufectured 
from deer and goat skius. They are cleaned and dressed in the same 
manner as sheep skins, and then put into a bath of bran in a-state of 
fermentation with water, for threedays. Each skin is then put into ea 
wooden tray, where being spread out, it receives a portion of a liquor 
composed of Boney and water. When the skin has.combined with this 
liquid, it is immersed in very salt brine for a short time, and is then dried. 
To dye it red, it is to be made up in , and dipped in a bath of cochi- 
neal, containigg an alkaline plant found in the deserts; it is now to be 
im in -@ solution of Alum, and then tanned with sumach. To 
ee oe ees and more lasting red, it is dipoed fn an infu- 
sion er decoction of galls, i of sumach. When to Gyed ye 
the. bersées of buckthoen, or the flowers of wild camomile arg wed.’ The 
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was invented bys ship-builder at 
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TANNING. 609. 


Bridport. He puts one,hundred, weight of oak-branches 
and se Hundred weight a spent “ cele ftom any tannery, 
into one hundred gallons of water, and so in proportion, for 
a greater or Jess quantity. After boiling the same till it 
be reduced to about eighty gallons, lie takes’ the branches 
and spent bark from the copper, by means of any.convenient 
instrument, and then immerses as many. nets, sails, or other 
articles, as are required, into the liquor left in the copper ; 
taking care, that they are completely covered: He bai 
the whole together for about threc hours, then removes the 
fire, and suffers the liquor to get cool: after which he re- 
moves the nets, sails, or other articles, from the furnace, and 
hangs them up to dry. 
DCCCCLXXVI. 
- To purtry sick Rooms, &c. 
From norious Vapours, Exhalations, and all Kinds of infected 
| Air. , 

Put half an ounce of finely pulverized black Oxide of 
Manganese into a saucer, and pour over it nearly an ounce. 
of Muriatic Acid : place the saucer on the floor of the infected 
7 hia then go out and shut the door. Abundance of 

lorine Gas will now be disengaged, which combining with 
the infected air, will completely neutralize it; and thus 
the contagion will be completely destroyed. 


Observations. In this useful experiment, the muriatic acid, in attacking 
the oxide of manganese, loses its hydrogen, and is thus converted into 
chlorine. The hydrogen combines with some of the oxygen of the oxide, 
and these two substances are converted into water. : — 

Muriatic acid with red oxide of lead will have a similar effect. Sulphur 
burnt with a similar intention, has thus been converted into sul- 
phurous acid gas, which has the power of overcoming the effects of 
noxious vapours ; but in many respects the use of chlorine is. preferable, 
Lime water has a very powerful effect in seeratin Garba acid gas, 
and no doubt, shallow vessels filled with it, might be of great use in ab- 
sorbing it, in,warkshops, &c where charcoal isburnt.* Newly prepared | 
charcoal has the power of absorbing various kinds of noxious gases, and 
might be used with considerable advantage for the purification of privies, 
if emall pleges‘of it are strewed upon the floor. The gases will be eon- 
densed in thé cells of the charcoal. i 


® It is to be feared that the deleterious cffects of this gas are but too 
much felt by workmen’ who are obliged, on account of the nature of their 
trades, to burn charcoal. | 


G10 = PRESERVATIVES AGAINST rUTREFACTION. 


_BECCCLKXVIT, 

i) Move or Disinrrcrine Sussrances ¢' 
_. _ dnfected by the Plague or other contagious Diseases. 

‘Chlorine has been:successfully used for this purpose in 
some parts of Spain. a 

Expose 4 ounces of meat in & saucer, until it beeomes nearly 
putrid : suspend bits of paper, fur, feathers, cotton, silk and 
_ wool, upon hooks fixed in an horizontal piece of’ wood at- 
tached to a perpendicular one, 
which is supported by a pe- 
destal of lead : cover the whole 
with a bell glass fixed in the 
rim of a piece of wood on 
which the saucer is placed. , 
The edges of the rim should / 
be puttied. Fix a cork very 
at in =e aperture of the 
bell glass, and Ict the whole 
rest In a warm room for a fort- 
night. On withdrawing the_ 
cork, the degree of palrtacion 
may be easily ascertained. 
When sufficiently impreg- 
nated, let each substance be 
taken out in succession, and 
enveloped in a sheet of paper 
folded like a, letter: and sus 
pended on a*hook in another bell glass, under which ____.. 
rials for producing Chlorine are placed-in a saucer, or cup, 
These matefials are Muriatic Acid poured over red Oxide of 
Lead, or pulverized Oxide of Manganese. In a short time 
the.putrid .odour. will be dispersed, and the papers, which 
are:jntended: to imitate letters supposed to be infected, will 
Observation, Each letter should have three or four paralle} incisions 
made in it with a sharp knife, to admit the disiufccting gas more 
readily. Above isa figure of the apparatus. 

“ DECCCLEXVIEES 
SimPiz Metuop or pagservine F suit. 

The following simple method of effecting this desirable 

object was first sucoessfuly practised by Me Sed oa 
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The fruit, being picked clean, and not too ripe, is to be 
put into common bottles, which must be: filled: quite full. 
These bottles, having corks stuck lightly in them, are to 
be placed upright ff a pan of Water, which is to be heated 
gradually to 160° or 120° Fahrenheit; or until the water 
feels hot to the finger, but not so hot as to scald. This degree 
of heat is to be kept up for half an hour, and then the bottles 
being taken out, one by one, they are to be filled up to within 
an inclof the cork with bon water, the cork fitted ver 
close and tight, and the bottle laid.on its side that the cor 
may be kept moist. To prevent fermentation and mould, 
the bottles are to be turned once or twice a week for the 
first month or two, and once or twice a month, afterwards. 


Observations. Fruit treated in this way, will keep for two years or 
more. When used, some of the liquor first poured off, serves to put into 

ies, &c. instead of water, and the remainder being boiled up with a 
ittle sugar, will make a rich and agreeable syrup. a 

The fruit ought not to be cracked by the heat. Some trials were 
made by keeping the bottles ina heat of 190° for three quarters of an 
hour, but the fruit was reduced to nearly a pulp. ; 

Samples of apricots, gooseberries, currants, raspberries, cherries, 
plumbs, Orlean-plumbs, egg plumbs, damsons, Siberian crabs, green 
gages, and'thubarb, in great perfection, were presented to the Societ 
of Arts by Mr. Saddington. In the summer of 1807, it cost about 1! 
9s. exclusive of the charge of bottles and corks, to preserve 95 bottles 
of fruit, which were worth in the winter at least one shilling each; se 
that there was a clear gain of 200 per cent. | 

. DCCCCLXXIX. 


Preservation oF Fuurr ry Carsonic Acrp Gas. 


This important discovery was made by M. Dumont, 
He placed various kinds of ripe fruit in glass vessels, filled 
with Carbonic Acid Gas, obtained from Carbonate of Lime 
by Sulphuric Acid, and neither the colour nor taste of 
the Cherries was altered at the end of fifteen days; at the 
erid of six weeks, they were in the "same state, and had a 
peculiar but pleasant odour as if they had been preserved 
an brandy. 7 | << 


‘ 


DCCCCLXXX. | 


PRESERVATION OF Grapgs. 

“In a cask or barrel, having its cyevidlé well closed to pre- 
vent access of thejexternal air, place a layer of bran, which 
hasbeen well dried in an oven ; upon this place’ a layer of 
bunches of Grapes well cleaned, aud guthered in the after- 





jetly ripe <. pedieced 








urpentine, and other odours of the wood cannot fail to 
the Fruit. Oak saw-dust will answer best. sa 


DCCCCLEEXI. | 
PresERVATION OF FLOWERS, ror DisTILLAaTION. 


Rub three pounds of Rose-leaves for two or three minutes 
with a gp of common Sg The flowers being bruised 
by the friction of the grains of Salt, form a paste which is 
to-be put into an earthen jar, or into a water-tight. barrel. 
The same process is to be repeated until the vessel is filled, 
eo thet all the Roses may be equally salted. The vessel is 
then to be shut up and kept in a cool place until wanted. 

For distillation, this aromatic paste is, at any season, to 
be put into the body of the still with twice*its weight of 

Water ; a when heat is applied, the Oil, or emential 
bil gage tine in the ahceery way. Both the Oil 

ater,, are in wa uced in greater quanti > 
than by using the leaves without the Salt: besides, the eh 
served paste will keep its flavour and strength unimpaired for 
several years. 
. Other flowers of affordin essential’ oils 
so be cibiitedHinthe above soho ee with economy and y and pio 
as there | ‘Geely no ocaaon to carry 00 a hurried prdcew io the bet 














of sumage,, aie ge mel io cnt, we 
mee ay , the vecfalanas of f applying aphenct ‘salt to 
pri thom veg are brought from wane the use 
acne, haa net been ated. A 
frank prin “fe: his | the whole 
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E.:” The Balt ke used,in pre tor of one 







peck to‘@:load of Hay, and is to be strewed,upo . the Hay, 
in.layers,::as it is — from :the pu stack, This 
mode of treatment will have:a great effect in sweetening and 


freshening the Hay, however bad it may be, even‘ though it 
be quite. black ; and it has been repeatedly proved, that 
Horses and horned Cattle will y eat damaged Hay 
salted, which without this addition, they will not touch. 

- Obsertationn “Dr. Cartwright discovered that a solution of common 
~ galt, sprinkled ag corn affected with mildew, completely removes the 
diaaase.', In.the year 1818, he was engaged in a series of experiments to 

rtain the minimum of salt that would be Py eps to destroy vege- 

tation in cértain weeds, as coltsfoot, bindweed, the common thistle, &c. 
The salt, it was found, had very little effect on weeds or other vegetables 
when. they. had arrived at that stage in which they cease to be succu- 
lent, and are becoming fibrous; but as soon as the rain washed the salt 
down to- their roots, (if in sufficient quantity,) they languished and died. 
Hap pening to have some wheat at the time, that was mildewed, he 

oned-thus: ‘The mildew is known to be a fungus, whose réots 

being in the straw of the corn, cannet, therefore, be very deep; if £ 
sprinkle the corn with a solution of salt, may should not the fungi lan~ 
guish and-die,; as well as weeds when properly dosed at their roots with 
salt?” The experiment was tried, and the result such as was antici« 
pated, and without any injury to the wheat ; salt having no injurious 
effect: on. fibyous matter, whether vegetable or animal. The expence, 
in, this: case eeasea to be an object ; fur six or eight bushels will serve on. 
an acre, which, at the price of salt applied to agriculture, will be 
under twenty shillings ; and this will be more than repaid by the im- 
provement of the manure arising from the salted straw. Two men, one 
to spread, and the other to supply him with the salt water, will 

over four. acres ina day. The operation of the remedy ts very quick : 
in.less than eight and forty hours, even the vestiges of the disease are 
hardly discernible. Its efficacy has been completely verified by more 
recent experiments. | - 


a) DCCCCLXXXITII. 
ai PURIFICATION OF Rapr O11. | 


The following simple method of rendering | Rape Oil 


equal. to Spermaceti Oil for the ptirpose of = 
was, first oes by Mr. Edwald Roche, of Cork, who 
thué desgmbes the discovery :—‘I thought I should sen- 
der the public very great service, could I, by some mode, 
render any of the cheap Oils of our country effectual for 


thie-servige of the Argand-lamp. Matty per in Eng« 
land,told me, that-our Oils were of too gelatin and vis 
cous a nature to be drawn, pp in the capillary tubes 

cotton wick. I therefore perceived, 

effect was, to deprive them, * as. mij 
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AINST PUTREFAGEION. 





two bad qualitics. I entered.into a variety of Ex 
some of them long-and tedious, which I shall 


time by enumei a an 

ss | by wading the Oil with spring-water: which 
is effected by agitating the Oil violently, with a sixth par 
of the Water. This separates the particles of the Oil, and 
mixes those-of the Water intimately with them. After this 
operation, it looks like the yolks of cggs beat up.—In less 
than forty-eight hours they separate completely; the Oil 
swimming at top, the water with all feculent and extraneous 
particles subsiding to the bottom. I improved very much 
on this, by substituting sea Water in the place of fresh 
Water. I tried whether fresh Water impregnated with Salt, 
might not do as well as sca Water; but found the light not 
ao bright, and of a reddish east. The Oil which I have 
washed is rape Oil, for which 1 am charged 4s. 4d. a gallon. 
Thave now made use of it constantly for two months : it gives 
no bad smell, and when burning close to the Spermaceti Oil 
1s not to be distinguished. . 

‘* By the process of washing, the Oil does not lose one 
hundredth part. The [:xperiment can at all umes be 
made in a tee decanter. I purpose making it in a churn, 
with a cock at the bottom, the Water to come up very near 
to the cock, by which ali the Oil can be drawn off, after it 
bas deposited its impurities.” 

. DCCCCLXXXIV. 
' Preparation oF Saur-hagavt. 


Every Russian family, from that of the boor to the ao- 
bleman, lays in its stock of cabbage to make Seur-Kraut, 
about the month of October, before the setting in of the 
winter frost. It is prepared in the following manner :-—They 
take a large strong wooden vessel, or cask, with which every 
pairs is furnished, resembling the salt-beef cask of the 

farmers, and capable of containing as much as is suf- 
ficient for the winter's consumption of the family. They 
then gradually break down or chop the cabbage, (deprived 
entire! arely of the loose outside green leavea,) into very small 
pieces, beginning wih one or two cabbages at the bottom of 
the cask, and adding others at intervals, pressing and rub- 
bing them by means of a wooden spade, agaiust the sides 
of the cask, until the vessel is nggrly full. ‘They then place 
a heavy weight upan the top of it, and allow it te stand near 
to the peach yoy; or any other warm place, for four or five 
dave * Rv this time it will have dadergone fermentation, and 







eahaled crmgei mt atop, § pry Somsty pire 
i Nerves of: person passing “hese? the ‘hhc 
| the preparation of the Sour Kasur cy 90. 
nant Tacs e cask to a*cdol situation; and. ts 
‘Aniseeds, which ‘are strewed son ie yes 
of t ee cab age during its preparation, contin tsisgute * —— 
liar flavour to the Saur-Kraut ‘at an after periog 
- In the “boiling of the Saur-Kraut and 
for the table, two hours are the lea 
low it to be on the fire. It forms an axcéllont nutritious, 
and antiscorbutic food for winter use. - For the greater part 
the year, this article, in one form or ‘another, supplies a 
ateh to the table.of the Russian peasant. It may be 
ws use of as a separate dish by itself, made into poup, 
or it may he eaten with boiled animal food.. a 


DCCCCLKXXV. _ 










Meruop or Presgr vino Yeast. 


Set a quantity of strong beer or wh isky barm (Yeast) t to 
settle closely covered, that the spirit may not evaporate. 
fn ‘the mean inte have ready as many small hair sieves as 
will hold the thick barm ; aivall vessels are mentioned, be- 
dividing the Yeast into small quantities, comduces to 

its preservation. Lay over each sieve a piece of coarse flan- 
nel, that may reach the bottom, and leave at least eight 
inches over & hed rim. Pour off the thin liquor,, and set it to 


baid@, as the grounds will do for immediate,.baking or 
Dre wifi i agli ipe up a few hours, : Fill the aieyes.with the 
thick eat » and cover them up for two hours; then gather 
thig flannel edges as a bag, and tie them firmly with twine. 
the eae ine upon several folds of coarse linen, changing 
moist- 


every half hour, till errr ge aig no wore: 
; then cover each 
ious it if it becomes 
airy . | 
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‘it, niakes 
fabise-bread tian infusion; but it will-take -_" | 
of:dtied; yeast to produce ferwgatation, i, 
antiga in that state, it hg a Paria Mh ac id "Indie aot sd was 
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, ‘DCCCCLEKXVI- 
To RESTORE AMD IMPROVE Mosry Four. 
This very important di was made by E, Davy,. 





fk of the Cork Institution. He found that the . 
f esia in‘small quantity, had the property of restor- 
ing to its primitive state, Flour which has a musty smell and 
taste from dampness and other causes. 

One pound of the Carbonate of Magnesia is to be well 
combjned with two hundred and fifty pounds of a, 
Flour; that-is, in the minor hd ahr of thirt : 
the Carbonate, to.one pound of flour. It is be sea 
and baked in the usual way of making Bread. The loaves 
will be found to rise wel] in the oven, to be more light and 
yh and also whiter than4bread in the common way. It 
will. ikewise have an excellent taste and will keep well. 


Olservation. ‘The use of magnesia in bread making is well 
the attention of the public: for if it improves musty flour, how w mu 
nvéiet it improve bread in general ?—-As to bakers, they may be deterred 
a 9 ‘use 1 the general legislative A apastinins of d oe. i in bréad- 
3 but and families in the country, who ther own 
real will no doubt be glad to adopt so cheap a process of improving 
their flour as the above. The use of magnesia in bre 
poets. abi —— © is as much euperior to that of alum as one 
— to another. ee 
? “DECOCLEXXVIL : 
Masuons FOR PREVENTING THE Decay or Woop.’ 


The followings extracted from a paper read ‘by Dr. 
Perry of Bath Hore the Society of Arts. 
3c apipens pet the contat of Water and Air ae the 
chief causes of the decay of Wood. If, therefore, an 
En be “ie Become ps = 
18 80 cure agai 
dey ire  teeael by meres * 
cylinder placed in a tube oF case, 
which it ex psi, oe ohich are, as it 
is called, thermetically seale closed. Who will 
doubt thet such» picce of Wood might remain in tbe open 
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a thqusslla years: unchanged Or, let us take a stk,” 
pposi luetration of this fact; that of Amber, a 
tan in, in which a vag ety of emall flies, 
filaments of fqcabies and others of thé sost fragile sub- 
stances, are seen imbedded, having been preserved from de- 
cay much longer probably than a thousand years, and with 
no apparent tendency to change-for ten times that period. 
To exclude air and moisture, various expedients Have 
em , of which the most common is cove 
surface v h paint ; ; which is Oil mixed with some substance! 
ecapable of givirig it the colour which we désire. It is welb 

known that several of the Oils, as those of Linseed, Hemi: 
seed, &c. crag dry uo thinly spread ie red hard s 
stince. ‘The drying quality is much assist re< 
viously boiled mae cuttin metallic Oxides, 7 peng : 
ally that of Lead, or Litharge. The crust so formed is witti 

culty penetrated by moisture or ar. For this purpose 
also, drying Oil is i on Silk or Linen, in the manufee- 
fure of U mbrellas, 

When Paint is employed within doors, it is customary tb 
add to the Oil, besides the colouring matter, some essential. 
Oil of “Turpentine, which not only makes it dry more*rea- 
dily, ae Y giving it greater tenuity, causes it to flow, 
more freely from the brush, and there ore to go farther i 
the Work. For the same purposes urposes it forms a part of the 
Paint used on Wood and Iron work in the open air; but, 
most improperly : for on rubbing Wood painted white, and: 
long pier to the weather, the white-lead comes off m a 


mare 





dry like whiting ; as if the vehicle which glued it to 

the Wood had been decomposed and lost, leaving orily the 

pi nent behind. 

e composition, which experience lias ved ta be the 

for the preservation of Wood from both species 

(viz. the wet and dry rot) is as follows: Melt 12; 

f decay, (viz Rosin in an iron pot or kettle : when melted, add. 

$ ou ae of roll-brimstone, and just when both are ii a. 

ur in 3 per ieray riled Heat” 

ry hole oWly, ort ls ding 4 Gunces of Bees-way . 

cut into small bits, frequen es Mr tir the mixture, Ss ar | 

as the solid ingredients are v ed, dd ma | . 

browa, or red or yellow Ochre, or an i 
ground fine with some of the Oil) as wi ie 

shade. It will wow be fit for use.—Lay on this Paget 

Varnish as hot and thin as possible; and some days after 
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oF . 
Gs fet cet ines diy ie 5 end Tie coats will 
ve ple: for if Sie fevure 
fon on 


om a winks 18. years after, was as sound as when 
first putup 


Obecreations. All the substances contained in this mixture are capable 
Of perfect incorporation with each each other By Reals one Wass eee 
exposed, are with great difficulty acted on-by water ai in any 
heat which occurs in our climate. They should be applied ‘fiot with a 
regener restr ihdvelrepsttle tary emia, rile very dry, 90 as 
to sinkly deeply gentoo Leia and though at first thay are a ntly 
somewhat greasy when cold, yet after some days they make a firm var- 
nish, whi ‘does not come of on rab. hen it is required to give 
beauty to the work, colouring matters may either be added to the mix- 
ture, or afterwards applied over it in form of common paint. Two 
coats of the composition should always be given; and in all compound 
, the separate parts should be so varnished, before they are 
togetlce; efter which it will be prudent to'give a third coating to 
j , @r to any other part which is pecu ae 
moisture, such as water-shoots, Sood-gater, the of carts, the 
a and rails, and all timber whi is near or within thé ground. 
should be dry before the parts are joined, or the last coat 


composition will also prevent iron and other metals from rus 

to mention, that compositions made of hot oil Pasting: 
@ sake of security be heated in metallic or glazed earthen vessels, 
air: For, whenever oil is brought to the boiling polgg, or 
are abrenheit's geri seg tol vapour thogl'e ios catches degree o 

‘not in contact any : now wer’ 
¢emperature than that of boiling, should be used in this process,’: it is not 
ry = berg exactly to regulate the heat, or to prevent 
the: overflowing of be 

ca beead bia hones: the Goce? tae accidents might 
a decays under sever, that condition is 


as affects the interior doors, shelves, lathe, boards which a 
Of wine, and al ther wood work in certain. cellars; a 

raftsrs which suppact the roofs of close ; joi 

tthe earth aly seeinjomet; Sd wood rooms, litde are he om 

while e 
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3 And wood in various other situations pf a - 
vie neoa not be particularized. In some of thite cases, 










peep incor sample or . of wood shal) suffer the dry rot, — 

or portion in 
e: kinds and wes bag been ce aes ones aod, a 
has eae sn ag mare change, & ap of mucor or 
mould, andivery frequently o sprun, porous mass ; 
and the deg on alwa ve deta 54 pia ading exhalation, the 
pa } eget but whi gh dernaragralgirett known. 
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ferment oe the comporiént: parts of the weed. in convection: with 
moistufe;Without which wood cannot putrefy. The term dry-rot is, 
‘therefdré, ‘99 far from beitig expressive ofthe real fact, that decay pro- 


ceeds tinglef'these circumstances more quickly sn itt the open air, pre- 
cisely betause the wood is more constantly and uniformly wet: just as 
the lower parts of posts and rails, and any cavitiés lin timber, exposed 
to the weather, rot sooner tharf'those parts which readily and” speedily 


ry: ee 

The smell which we perceive on g@ing into vaults or cellars where 
this process is going on, arises partly fronf:the extrication, of certain 
gates, mingled perhaps with some volatile oil; and partly from the 
-effluvia of those vegetable substances, which have already been said to 
grow on it; and which, though they begiti merely because the decayed. 
wood is their proper soil, yet afterwards, tend peor to the more 
speedy decomposition of the wood itself. _ They cannot, however, with 
more propriety be said to be the cause of the dry-rot, than the white 
clover, which appears on certain lands after’ a top-dressing of coal- 
ashes, can be said to have produced the soil on which it flourished. 

The dry-rot, then, is a more or less rapid decomposition of the .sub- 
stance of the wood, from moisture deposited on it by condensation ; to 
the action of which mdisture, it is more liable iu certain situations, 
in‘ others. This moisture, too, operates more quickly on wood which 
most abounds with the saccharine or A bile rages principles of the sap. 

To prevent this decomposition, the first point is to ¢ timber 
properly felled,* and well dried. 

Next, where it is practicable, a current of air should be frequently 
made to pass along the surface of the wood. This ient seems to 
have been particularly attended to by the ingenious architects of our 
Gothic churches, who are said with that ciety to have left various 
openifizs in the walls between the two roofs of those edificies. “In order 
also to promote evaporation, a certain degree of heat, such as that of 
air heated by the sun or fire, should if posaible, be from time to time 
applied. Cellars themselves ought to have some communication with 
the outward air by means of windows and shutters, or trap~doors: and 

‘these may be for a short time opened in proper weather, s0.as.to have 
wdraupht of air. Besides, that a very low degree of temperature is not 
necessary far the preservation of fermented liquors, (provided ‘the 
temperature be uniform) is evident from the practicability of keeping 
wine extremely weil, in cellars which are not damp. a 
Jah, the dry-rot may in all cases be infallibly prevented; where # is 
icable to cover the surface of the wood, (properly dried,) with: a 
i sia which r impenetrable. Ls seaetiiehig) by water. ; a 
ew, two.or three coats of the composition before described should: 
laid on the dry wood, we it is erected or put togetiier, and a: third 
or fourth after it is put in its place ; and prapen:means should be taken, 
thoroughly to ‘dxy each successive coat offvarnish. In situations of 
this‘kind, what means of preservation.are necessary must be employed 


F 












* It has been asserted, that if an oak, or any other! " _ which ‘fe 
tie mg coir . “genes to stand two or three yout betere 
is Te ew wi ye ired a 





have been tried to remove them, but without effect. Oug.dt Ge best 
ve been in tse, was smearing the wood dVée-With olf 
f tuxpentine; but this, from its volatile nature, requires a frequent 
appears that most insects are fond Sf sugar and mucilage ; which 
fe the probable reason, why that:yrpod is most subject to be penetrated 
ra Sk fled when me aati tee woods (oestcusle 
cases, it mi well to tr cts of washi > ious 
to the use of the rarnish,) with a solution of arsenic in hot ah a in the 
sof ilb. to 10 gallons; or with a st decoction of colo- 
quintida or bitter apple, or white hellebore ; after which the wood 
must be completely dried before the application of the varuish in the 
before directed. All these preparations are extremely cheap, 
and are either destructive or offensive to insects, and therefore w 
probably be an effectual defence against any injury from that cause. 





DCCCCLAXXVITI. ; 
Pagszrvation or Woop sy Cuarcoan. 


The following mode of preventing rottenness in Pales, 
Water-shoots, &c. is recommended by Dr. Parry who paid 
much attention to this important subject. He says: — - 

“ More than 30 years ago this subject presented itself:to my 
mind, on seeing some W ater-shoots which had been pitched 
and painted ia the common way, taken down im a state of 
complete rottenness. I had read that Charcval buried in 
the moist earth, had come down to us perfectly sound from 
the times of the Romans; and that posts long withsteod the 
same moisture, if the part intended to be put into the ground 
wes charred al] round to a certaiy depth. Inipreseeg with 
these facts, | determined to try an artificial coat of Char- 
coal;and when new Water-shoots were constructed, I stron 
and rubbed them with a coat of drying oil, whi 
Ii lately all over with a thick, layer of Char- 
coal finely and contained in a muslin bag. After 
two or three days, when the Oil was thoroughly dried, and 
firmly retained the greatest. part of the Charcoal, I brushed 
pnd-over that whjch adhered, I applied 
id*coloured paint, and a few days after, 










Cowes, (built with spruce 
r criginal tunbers and plauks 
: to having been, while 


. “YauNiongs, &c. Ger 


8 on ae es eh 
£%. The whole became a firm and solid crust ; after 
which tte shoots were put in their pla : 
yy, yeats afterwards, appeared perfectly sound.” 
Observations. Any other colour would. probably have succeeded. 
equally well with that which I employed. I do not think that lamp 
sk, which is a pure species of charcoal, would have answered the 
purpose of forming a thick defensive: covermg so well as the grosser 
charcoal which I used. But whatever sort,of charcoal is employed, it 
ought either to be fresh made, or heated again in close vessels, 0 a8 to 
expel the water which it greedily attracts from the air. | 
It is to be observed here, that the practice of pitching pales, &c. ig 
~ both incommodious, and inefficacious, as pitch is so liable to be melted 
by the heat of the sun. 








DCCCCLEXXIX. 
Mertuop or SeasonrInc MaHoGaNyY. 


This method, which was discovered by Mr. Callender, and 
for which he was rewarded by the Society of Arts, is both 
simple and efficacious. < ee 

Having provided a steam-tight wooden box, capable of 
holding conveniently such pieces of Mahogany as are fit for 
Chairs, &c. he adapts to it a pipe from a boiler, by meana 
of which he fills the box (after the Mahogany has been put 
into it,) with Steam, the epee ire ‘of which is about 


equal to that of boiling water. The time required for | ood 


an ifich and a half’ thick, is about two hours; ‘and pieges of 
this thickness are stated to become sufficiently dry to work, 
after being placed in a warm room or workshagp for twenty- 
four hours. By this treatment, the wood is something ing 
proved in its general colour; and those blemishes, which arg 
technically called green veins, ure satire y removed. Th 
eggs, or larve, also, of any inscct, which may be containe 
in the wood, will, be destroyed by the heat of the Steam. — 
Observations. Two very Iropoetant alvantages are said to result from 
Mx. Callender’s process. 1.1 fhe first place, a considerable part of the 
capital, which is vested in woge lying to seasou during mauy mouths, 
may be saved. Aud secondly, as noue of the small wood, from twa to 
gix inches thick, is cver seasuned, according to the usual course of trage, 
chairs, ballustrades, and ‘similar articles,ghich are usually made é 
such wood, must necessarily be very subject ‘to warp, which inconvee 
shed ie pierentey by adopting the‘expeditious mode of seasoning above 
escribed. | , So ora 








pececxe. i. - 
Move 'oF,Paiwring Sau-Orotn, &é 
80 ag.to be pliant, durable, and impetvious to Water. ‘s 
“iis process whith is extracted from the’ Thane i ag, 


622 — VABNISHES, - 
$e Socal Arte, ms: now. univerally postin in, put 


"The Pat usually: laid upon Canvas har ene Se auch 
de #s.:t0 ‘rack, aud eventually to break : the -Ganva 
Which ‘renders it unserviceable in a short time ; eke Cc: 
vas -péthted in the siew manner is so superior, that all C. 

vas used in the navy is thus prepared; and a savin of 
guineas is made m every ¢ one hundred square yards of Ca 
Vas: 60 painted. 

The old mode of painti g Canvas was to wet the Canv. 
and prime it with Spanish brown ; then to give it a secor 
coat of a Chocolate colour, made by mixing*Spanish bro: 
and black Paint ; ad lastly, to finish it with black. 

The new miéthod'is to grind 96 Iba, of English Ochre wi 
boiled Oil, and to add 16 Ibs. of black Paint, which mixtw 
forms ‘an. indifferent black. A pound of yellow soap disac 
‘ved in six pints of water over the fire, is mixed, while hc 
with the Paittt. This co a aes is then laid upon the Ca 
vas (without being wett in the ywsual way,) as st 
as can conveniently be done with the brush, so as to form 
amooth aurface ; the next day, or, still better, on the seco: 
day, a-second coat of Ochre and black (without any, or bu. 
ver small aoe ‘of Posey is laid on, and allowing this cc 

iste day for drying, the Canvas is then finish: 

Black Paint as usual. ‘Three days being then allowéd f 

yt to a and harden, it does not stick together;when take 

down, and folded in cloths containing 60 or 70 0 yards eact 

and Canvas finished entirely with the nition, leavir 

it'to ao Te 
if jad in quantities. — aati 
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completexAtipler :—'Take a pint of Linseed Oil, with half 
pound'gf Mutton Suet, six or ght ounces of Bees’ Wax; 
“and @éfHlF piece of Rosin. Boil all this in @ pipkin ‘to- 
gether'# atid let it cool till it be milk-warm: “ Then with a 
fiat brush, lay it on new boots, or shoes; but it 1best that 
this Varnish be laid on the Leather,*before the béots are 
made; The boots should also be brushed over with it, after 
they corfie from the maker. If*old boots or shoes are: to be 
varnished, the mixture is to be laid on, when the Leather.is 
perfectly’ dry. 


” 





| peccexcft, # 
Meruop or Varnist#ine Harts, 
OM So as to be impervious to: Water. 

A patent has lately been taken out hy Messrs. Pritchard 
and Franks, for the following mode of rendering Hats imper- 
viotis to water. It must be premised, that the followi 
list of ingredients is so redundant, as not to admit of appli- 
cation, either with success, or with adwantage as to economy. 

It 1s therefore necessary to mark in Italics, such ingredients 
‘ as-may with propriety be‘omitted in the composition ; bear- 
ing in mind at thesame time, that the quantity of Aleohol is 
The shell of the H ae eee. 

~ The shell of the Hat is to be pre of the usual,mate- 
nial§; and dyed and formed into shape in the usual way. 
‘S3WVhen perfectly dry, it is to be stiffened with the followin 
eomposition, worked upon the inner surface :~-One 
‘vof Gui Kino, eight ouncetof Gum Elemi, three pounds of 
Gum Olibanum, three pounds of Gum Copal, two pounds 
of Gum Juniper, one pound of Gum Ladanum, one pound 
of Gum Mastic, ten pounds of Shell-lac, and eight ounces of 
-Brankinceitge : *these are pounded small and mixed together; 
three gallons of Alcohol are then placed in an eatthen ves- 
bait to receive the: pounded Gums; the vessel is then to be 


the atentees add tothe mixture;'éme pint of |i | AY 
saree garg ety 
Gum Myrrh and Gum Opoponaz, dissolved in three pin 
Soe tes a are 
periectly incorporated, «. a, lumps, cotfititute the 
=o emaxture, with which the shell of” the Hat is stif- 


che shel pus been dyed, shaped, sd rendered par 















Fi) | vanities, ay 
z:. anes thie under side of dig. teiin 
th this composition by means ofA ‘brush. 


The hat then. to be plu | 
hard: : a pitted several times, takitig care 
that the.varnish does:got penetrate throu h the shell, $0 as 
. pee on the outeF side. Pd allow te perspiration of 
e to evaporate, sinall:Holes are to ercetl throu 
the crown of the hat from the inside oiteand's i 
of silk, beaver, or other fur, is to be laid’ on by the finisher 
in the usual way; that on the under side of the brim, 
ee above, is to be spttached with 
co 








| 4 ~DECCEXCTIL 
Excevxient Varnish For Siixs, &c. 


To one quart of cold-drawn Linseed Oil, poured off from 
the lees (produced on the addition of unslacked Lime, on 
which the Oil had stood eight or ten days at the least, i in 
order to communicate a dr quality,—or brown Umber, 
burnt and erred which will have the like effect,) add 
half an ounce of Li ; boil them for half an hour, then 
add half an ounce e Copal varnish. While the i 
dients are on the fit, | in a copper vessel, put in one ounce 
of Chios Turpentine or common Resin, and a few drops of 
Neatsfoot Oil, and stir the whole with a knife; when cool, 
it, is ready for use, The Neatsfoot Oil prevents the varniclt 
from i, sticky or adhesive, and may be put into the 

at the same time with the Lime, or burnt Um- 
ber. Resin or Chios Turpentine may be added till the var- 
nish has attained the desired thickness. 


Otservation. The longer the raw ee ee oe renee on the t 
lime or umber, the sooner will the ouicy ate 16 tent eee 


ss agp rin tas 
run, wut on 
turned and on the other side. _ 

| BCCCEKCIV. 


Priasts Ve RNie& FoR Umare.ras, Bartoons, ke. 
Take any quantity of Caoutchouc, & ten or twelve ounces, 












sl ber , bits with of and t a strop 
ladie @iich as painters, ape a Fi aoek thew 
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escntly flame and disappear, or it. will evaporate 
“it flame: the ladle is then too het, “When the ladle 
ies fag, put in a second bit, which will pgoduce a white 
smoké+-this white smoke will continue during the operation, 
and evaporate the Caoutchouc; therefgre no time is to. be lost, 
but little bits are to be put iti, a few at a time, till the whole 
are age os should be se are and gently amg oa 
an irow“or brass. spoon. e instant the smoke 

from white to blask, take off the ladle, or the whole will 
break out into a violent flame, or be spoiled, or lost. Care 
must be taken that no water be added, a few drops only of 
which, would, on account of its expansibility, make it boll 
over furiously and with great noise; at this period of the 
process, two pounds or one quart of the best drying Ou are 
to be put into the melted Caoutchouc and stirred till hot, 
and the whole poured into a glazed vessel through a coarse 
gauze, or wire sieve. When settled and clear, which will 

‘in a few minutes, it is fit for use, either hot or cold. 








Observations. ‘The silk should be always stretched horizontally by pine 
or tenter-hooks on frames : (the greater they are in length the better,} 
and the varnish poured on cold, in hot weather, hot, in cold weather. 
It is perbaps best, always to lay it on when cold, The art of laying it 
on properly, consists in making no intestine motion in the varnish, whi 
would create minute bubbles, therefore brushes of every kind are im- 
proper, as each bubble breaks in drying, and forms a small hole, through 
which the air will transpire 
‘This varnish is pliant, unadhesive, and unalterable by weather, whilst 
it is perfectly impervious to air. 7 

'. DECCCXCY. >. 
VaRNISH USED FoR Inpgan Suretps. a 


- Shields made at Silhet, in Ben are noted throu t 
‘India, for the Justre and durobie 2 ‘the black Posen goer 
which they are covered; Silhet shields constitute therefore 
no inconsiderable. article of traffic, being in request among 
natives who carry arms and retain the ahcient predilection 
al the scimitar and br pias Fhe Varnish is composed of 

expregsed juice of the marking nut, Sem us Ang- 
cardium, and that of another Boteal fruit, Holigures 


__ The shell of the Semecarpus\Anacardium contaigs between 
resinous juice; which likewise is found, though ls -abun- in 
dantly, in the wood of the tree. It is commonly employed 









GAG. VARNISHE?, Se. 
ve ge ges Wes gee: 
wt 


na Anindelitile ink, to mark all sorts af cotton cloth. 
slour is Wxed with quick lime. "The cortical: par 
frait of “Holigarna Longifolia likewise containg? betwee: 
its laminz, numerous cells, filled with a black, thick,’ acrid 
fluid: The natives of, Malaber, (in which country,. as well 
as inthe eastern parti’ of Benfal, the tree is indigenous,) 
extract by incision its very acrid juice, with which theys 
varnish targets. es eS 

Both are combined fur the same purpete, by the artizans 
of Silhut. The juices are resifous, being soluble in Alco- 
hol, and not at all so in Water. ‘They may be dissolved in 
fixed Oils, and ih dilute Alkali. . | 

To prepare the Varnish according to the method practised 
in Silhet, theenuts of the Semecarpus Anacardium, ang the 
berries of the Holigarna Longifolia, having been steeped for 
a month in clear Water, are cut transversely, and pressed in a 
mill. The expressed juice of each is kept for sevéral 
months, taking off the scum from time to time. Aftefwards 
the liquor is decanted, and two parts of the one are addr 
to one part of the other, to bé* uscd as Varnish. Other 
preportions of ingredjents are sometimes employed ; but in 
all, the resinous juice of the Semecarpus predominates. 
‘The Varnish is laid on like paint, and when dry, is polished 
by rubbing it with an agate, or smooth pebble. This Var- 
nish also preveuts destruction’of Wood, &c, by the White 
Ant. | - 

a DCCCCXCVI. | 
Frencu Varnisn, For Capinets, &c. 

Take:Shell-Lac, three parts; Gum Mastichi, one part; 
Gum Sandarach, one part; <Alcuhol, forty parts. The 
Maastich and Sandarach must first be dissolved in the Alco- 
hol, and then the Shell-Lac: this may be dune either by 
putting them into a bottle loosely corked, and placing it in 
a ao of "Water, heated below the boiling point of Alco- 
hol, until the. solution is effected; or by putting the ingre- 
dients into a,clean Florence ail-flask, (the neck of which is 
partially closed by a cork, having a, narrow slit along it,) 
It is to be heated aver a spirit-lamp. “‘Bhe Alcohol which es- 
capes during the process must Be replaced by an equal 
weight of , after the operation is over; a8 it is desirable 
that the Varnish‘should eansist of the proportions gives, in 
order to be good. The solution may be poured off for use, 
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from thé impurities which remain, but it must not be filtered, 
as that eperation would deprive the Lae of some of its qua- 
lities. ° ae 

Observation. In cases where a greater degree of hardness in the var- 


nish is desirable, and its colour is-but a secesdary consideration, one 
@art of shellelac with eight parts of alcohol, is to be preferred: 


‘ DCCCCXCVIE. 
Corpat VARNISH. 


Reduce to powder an ounce a ere Carbonate of Potass, 
and then lay it before the fire, till it becomes hot and dry. 
In this state, put it into a pint of Alcohol, os Oil of Tur- 
ntine. All the watery particles contained in the Oil or 
E oirits, will be absorbed by the Alkali; and the Alcohol, 
or Turpentine, will thus become pure, or highly rectified. 
This process is called Alkulizing thesé solvents. Now put 
the Turpentine or Spirits into a vessel with two ounces of 
elear dry Copal, finely pounded and sifted : place the vessel 
in warm Water; the Copalwill be soon dissolved. 
Observations. This varnish, which is prigetpally applied to woedl, 
paste-board, and prints, is to be diluted by a little warm oil of gurpen- 
ott th sph rari eatcnclbe aictieed wails is digaol 
e spiri ntine ized w copal is ; 
a little spirits of lie: shicald be added; and if the erits ofene E 
kalized when the copal is dissolving, a little spirits of turpentine should 
added: the sediment of the varnish will dry on the silk in a few 
hours ; the thicker the varnish, the sooner it dries. 


DCCC CXxCVItt. 
Varwise ror Or. Parnrtines. 

Mix six ounces of pure Mastich Gum with the same 
reap A of pounded Glass, and introduce the compound 
toto a bottle containing a pint of Oil of Turpentine ; (treat- 
ed with Alkali as above), now add half an ouncé of Cam- 

bruised in a ges bil ss the Mastich is dissolved, 
put in an ounce Venice ‘Turpentine, and agitate the 
whole till the Turpentine be perfectly dissolved, 

Observations. When to be used, this i 

the glass sediment at the hottom of she bottle te regain Bitered 


ough rhuslip. The intention of using ground glass, is to present 
greater surface of mastich, to the solvent, by theobring the partioles es 


mucS apart as 
eccccxclx. “ 


Lacaugr, on VARNIsH FOR Gye Wane. 
Put three ounces of Seed-Lac, two*drains ofthe sub- 


628. , varwisitzs, &c, 
stance known by the name of Dragon's. blood, (Sanguis 
Draconis) and one ounce of Turmeric powder, into a pint 
of well rectified spirits, Let thewhole remain fot fourteen 
days, but during that time, agitate the bottle once a day at 
least. When properly combined, strain the liquid through 
muslin. 7 | : ; 
Observation. This varnish is called a lacquer ; it is brushed over | 
tin ware which is intended to imitate brass. 


M. 
Lacquer ros Brass Work. 


Put into a pint of Alcohol, an ounce of Turmeric pow- 
der, two drams of Arnotto, and two drams of on; 

tate during seven days, and filter into a clean bottle. 
Now add three ounces of élean Seed-lac, and agitate the 
bottle every day for fourteen days. The mixture will ‘now 
be that known as Lacquer for Brass. 

Observations. When the lacquer is used, the pieces of brass, if large, 
Sal be tate ts ye ae he 
nish, and then tained by holding thoes for'a rite over the bottle. This 

arnish when applied to rails for deska, &c., has a most beautiful ap- 
pearance, being like buruished guid. 
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SECOND EDITION. 


Page 8. Experiment 33. 
ALLOYS OF PLATINUM. 


Mr. Murray while operating on antimony, placed a small button of 
that metal in a platinum spoon, and introduced it into the flame of a. 

irit lamp. The antimony had scarcely attained fusion, when the: 

atinum spvon, together with it, ran into an uniform brittle mass, and 
fell in vivid combustion on the glass lamp, which was con. y 
fractured. The effect in question is prettily exhibited, by wrapping up 
a bit of antimony in platinum-foil, and holding it by a pair of forceps 
in the alcoholic flame, when a beautiful ignition shortly commences, and 
the glowing mass falls to the ground. Fragments grained tin, arse- 
nic, lead, bismuth, &c. folded up in platinum-foil, exhibited at the in- 
stant of fusion and combination, very brilliant results. 


Page 11. Experiments 31, and 32. 
METALLOGRAPHICAL APPLICATION OF FustmLz ALLOYS. 


M. Gassicourt has proposed a metallographical use of these alloys, 
founded upon the extreme accuracy with which, in casting, it preserves 
the marks and traces on the mould. He illustrates his new application 
of it in the following manner :—Paste a piece of white paper at the bot- 
tom: of a china saucer, and let it dry: then write on it with common 
writing-ink, and sprinkle some finely powdered gum arabic over the 
writing, which will produce a slight relief. When well dried, brush off 
the powder that does not adhere, and pour fusible metal into the saucer, 
taking care to cool it rapidly, that crystallization may not. take place. 
In this way a counterpart of the writing will be obtained, impreseed 
the metal. By immersing the cast in slightly warm water, any adhering 
gum may be removed, and then, if examined by a gliasa, the writing 
may easily be read and seen te be perfect. Ate by using com. 
mon printers’-ink, impressions may be taken from it, all of which will 
be true facesimiles of the first writing. 

The difficulties in this new application of the fusible alloy, are, te 
to avoid unequal thickness in the plate of metal, which causes it to alter 
in form, and break under pressure ; and to ent the surface from 
crystallizing, when the ink will adhere where it is not required, 


630 ARPENDIX, 


Page 15. Haperiment 4, om: 
Marareze Casrs Frou Zneaariues on Coream. 
A mest important discovery has létely bédn made, wh to 
be of considerable utility in the arts’: sotne very apeels 
mens of metallic plates, of a , bave lately issued 
from Mr. M‘Gowan's , Great Windmill Street, Lon- 
sr tading acoulds hows every Kind of angreving, whether fe, meteetnte, 
and in pouring on thie mould an allo in a state of fusion, 
of taking the Snest impression. The ebrions utility of thts 
ion, as applicable ta engravings which mest with a ready sale, 


ae 





Be 
: 
i 
i 
ES 
d 


nent a in all works of an extended sale. No sooner te one cast 
worn out, another may immediately be ap agar og oe 
plate, so that every impression will be a . Thus the works of our 
most celebrated artists may be handed yh che irgr Napali 
provement and delight of future ages, and will afford at the same time 
the greatest satisfaction to every lover of the fine arts, 
Page 92. 

Tur Srzam-Encinz. 
Dictionary, relates the following particulars 
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: try 
he , with delightful natueté, the eimple, but de- 
pi Sierlioents By which he discovered the latent heat of steem. 
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APPEND. 681" 


ate condensing-chegt, imtiersedt iv a body of cold water, and con- 
fected meesiy,by 4 dlendct pipe witli the great cyliader, in which the 





impelling piste, moved... On openi a valve or step-cock of communi- 
cation, the gjastic steam which had flogted the ponderous piston, rushed 
inte the distant chest with magical velocity, leaving an almost perfect 





I've 






vacuum in the cylinder, into which the giston was forced by. atmospheric 
pressure. What had appeared impossible to all previous engineers, was 
thus acoomplished. A vacuum was formed without cooling the cylinder 


itself. -Thusit remained boiling hot, ready the next instant to receive 
and maintain the pa 9. His second grand imprevement eon- 
sisted in closing the cylinder at.top, making the piston-rod stide through 
a stuffing-box in the lid, and causing the steam to give the impulsive 
pressure, instead of the atmosphere. Henceforth the waste of ‘heat was 
greatly diminished. 8. The final improvement was the double impulse, 
Srhereby the power of his engines, which was before so great, was in 4 
moment more thar doubled. The counter-weight required in the single- 
stroke engine, to depress the pump-end of: the working beam, was now 
laid aside... He thus freed the machine figm a dead weight or drag of 
many hundred pounds, which had hung upon it from its birth, about | 
seventy years before.” er ‘ 


Page 105. 
Ma. Moxznar's Arranatos ron tHE Comsustion oF Diamonn. 


The simplicity of this apparatus may be gonsidered its chief recom, 
mendation. It is a glass globe*filled with oxygen, obtained. from éxy- 
muriate of potass over mercury. A portion of the stem of a tobacco- 
pipe, attached to the curved end of a wire: fastened to : 
carries the diamond, fixed in a nidus prepared for it. The diamond is 
kindled by the oxyhydrogen blowpipe, or a,stream of oxygen urged 
over the flame of a spirit of wine lamp, and then immersed into the 
globe. When the combustion of the diamond ceases, lime-water is 
— up into the recipient, and the weight of the carbonate of lime 
ormed and precipitated, indicates the quantity of diamond consumed. 


_ _Page 6. Experiqeent 381. a 
Caves or tus Recutax Ficvars ronuep sv Hoan-Faoey ow 
is Winpows. ‘% | 


%. : . i. oe Se oe 
“This curious phenomenon was ascribed by M. Maiean. to the. pre- 
generated 
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existence, in the glass, of certain regular figures anddinca. generate 
during its formation ; and he 3 that the particles of hoar- 
frost deposit themselves according to these: figures,,.M.. Carena hyp 
overturned this My ite phe and shews that the fol ‘axpcug the: 
principal causes of the phenomenon. .1. The nay 
zation. @ Tiae necessity of the héar-frost extending itself. along 8 pain 
surface, which. restrains the quuquaversus tefulency of ery le 
3. The numerous and varied resistances presetited. by the surface of the, 
glass. 4. the imperfect-and irregular cond ucting power of the glass, 
which is apt to producthy the vapours curvilineal motions.ag the instant 
ptecediug their congelation. M. Carena piketd a emall copper: dig on 
$8 









638. AVOENDIX, 


the outside of one of the panes of ams, and found that the cornesnondin, 
part of the glass was always free bin hoartfoat. orrarending 


By: 
Page 227. Eizperiment.4A). 
Surruatz or Platine a Test vor GELATINE. 

Mr. E. Davy recommends ti& wev‘of the sulphate of platinum in de- 
tecting small quantities of gelatine. From comparative ex ts 
made with it and astringént infusions, he found, that when‘the quantity 
of gelatine was so small as not to be affected by strong infusions of oak- 

, hut-gails, or catechu, still there was.an immediate pepe on 
adding the sulphate of platinum. Where the propre gelatine was 
so reduced ‘as not even to affect eviphate of platinum at first, the preci- 
pitate was immediately produced on belling the fluid. 

The different astri infasions; as of oak-bark, nutegalls, catechu, 
&c., do not act uniformly on the various kinds of gelatine : them, an ine 
fusion of catechu would produce ‘no precipitate in solutions L paper 
hangers’-size, ‘but the sulphate of platinum acts equally on all of 


ay J Sas cos 
NN 


size, and throws down precise we which tobe always similar 
not being affected even by the presence of a acid in the satution. , 
Page $02. ; se 


On arwbzumrc Crore IncomausTisLz. 










ue  “Foxmation oy Pysormonvs.* 
In the first number of the Annajp of Philosophy; the editor bes in- 
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eivrinnotie, 688 
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fow temperstuté, by. mixing with tie fron arid potads a quantity of the 
materials of ich chat combustible compound {s forteed. Accordingly, 
about an outice of the dried powder of alum an re after they had 
been exposé to heat, was added to-one ounce of clean iron filings, 
and halt an ounce of dry caustic potass; this mixture was put into 
a gun barrel, arranged ia the usuat way.for procuring potassium, and 
exposed for some time to a temperature approaching to a white heat. 
The experiment did not succeed, but the result was a very fine pyro-~ 
phorus. Since that time, in preparing this substance, I have always 
added to the usual materials a quantity of potass, either caustic of: in 
the form of sub-carbonate, generally in the proportion of about half 
a drachm of the latter to one ounce,-or one ounce and a half of the 
former. With this addition much caution in the ecraseeo is not 
necessary, for it has frequently been madein a pistol barrel, and.at dif. 
ferent temperatures, warying from a low réd heat to a degree little short. 
of a white. I have never been disappointed in pyrophorus formed in 
this manner,. provided it be transferred as soon as practicable, to a 
small phial, and bé excluded from the.air.- Having had occasion lately 
to exhibit this compound, .a quantity was used which had been prepared 
six months, and its spontaneous combustion, when exposed to the air, 
was equally as vivid as at the time of its formation. 
Page 339. Experiment 657. 
, FULMINATING SILVER. — 

“¢ In preparing some fulminating silver,” says Dr. Gilby, “ F ob- 
served an accurrnes which I have tak seen aay ware noticed. ¥ had 
aa n the table a smail portion of it, to shew 1% detonation, and it 

appened, from a hole in the paper, that several other small heaps were 
ook on the table; in touching one of theps with sulphuric acid, I 
was stitprised to find that they all detonated spontaneously. It is ensy 
to imagine several reasons for the circumstance, but I am not-certain ag 
to the true one. I have frequently repeated the experiment, and always 
with the same result.” oh 

= Page 386i 

Remaaxe on Maatwe Luminous Anriate, ny Da. Mac Cu.tocn. 

‘‘ In my work on the Western Islands of Scotland, I had occasion to 
take notice of the causes which produce that beautiful appearance of 
light in sea water, so well known to seamen, and to all, indeed, who 
have been in the leagt conversant with the sea during the darkness of 
night. . 1 there attempted to prove, that if, in every cage it did not arise 
from the action and. properties of living ‘animéls, was sometinies 
owing to the!Juminous matter of fish dispersed through the water, yet 
by such ; and that. the brilliant sparks of light, in 


that ail ‘the most oon 8 appearances of this u 
mae rates icular, were always 
to be traced to some of the:vermes or insects, which ‘abound in the wae 
ters es aea. i _ 

“ Those who are acquaifited with this obscure and much neglect ected: 
department of natural history, will uot be sufprised'te hear that mina 
not at present give names to the numerous individuals which } examined 
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names are doubtful, ipa Arar and even the a 
abpolutely unknown, and te 
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seure.or uncertain. . Many a netitute new 
species, which it will’be m to hereafter, ‘when all the 


requisite oan aticane have beens + ies : 
' These animals always aboujd most, with few exceptions, in the 
emaliest harbours, and, more fi ly, in narrow creeks, amon 
rocks, or under high cli, where the water is sheltered from the sea i 
wind, and where it is consequently much lé#s disturbed'than In more 
open places. A large peoepaeed of them indeed seems to be exclusively 
limited to situations of this nature, being never found in the open sea, 
nor far from shore. Many of the minute marine animals also appear 
to haunt exclusively those shallow and rocky situations where sea weeds 
abound, and which are equally the favourite haunts of many larger s 
cies ; such as nearly the whole tribe of crabs, and gnany others, which kt 
is unnecessary.to enumerate... | 

“It is in such places then, and at such times, that is, in narrow and 
rocky creeks or weedy shoals, aud in calm weather, that the naturalist 
will meet with most success; atid it is in such circumstances also that 
the water will be found mast luminous. 

“That it does not always appear Juminous in calm weather, and 
when the vessel is quiet at anchor, ia however certain; and it is this 
which has conduced to mislead observers respecting the causes of the 
light, as well as to lay the foundation of fallacious prognostics regarding 
the weather. ...4¢ requires agitation to elicit the light of these animals in 
abundance ; and as this naturally happens in troubled water, they have 
been supposed to abound in gate of wind and in a breaking sea, when 
they are, in fact, comparatively scarce. In calm weather, crowds of ine. 
duse, or other very luminous species, will often be floating arourd, yet 
betraying themselves only by an occasional twinkle; when any @turb- 
ance communicated to the water is sufficient to iuvolve the whule in a 
blaze of light. | 

“1 formerly remarked, that the luminous action was voluntary ; and 
this opinion has been amply confirmed by further attention to the ani- 

| of this pruperty, Among millions of these, of num@ous 
species, the usual actions of locomotion will be performed for hours; or 
for a whole night, without the slightest indication of their pragence ; or 
perhaps some individual will give an occasional spark as it passes by, 
when the dipping of an oar, or the drawing of @ bucket of water, is 
eufficient to the whole around Juminous. . 
_ Ft is by such @ test as this, therefore, that's naturalist will be 
aS rapit after (hese animals. But ite pepper ‘to remark, 
it is often very di on 







often very dificult to take them, even whan we are certain that 
they shound in the witter ; and this cause, like others, has ofteh made 






trates proce conge cect oe ht om tee 
weal ri t ; and it is*easy for 
body 90 mall as the ship's bucket to mss th enmals by wich ther 
produced. Moreover, as many of these cregtites, ularly 
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the meduse, swim near to the surface, they are apt to slip out with the 
wave which is produced by nivag te b et out oF the water ; so that 
it sometfmen fequires many attempts hefore one gar be recured. 

“ There.is another’ circumstance which is afm an occasional source 
of efror, respecting the existence of thése unimalt in the water when 
brought up:..even when it is highly limimous alongside the vessel. 
Whether from fatigue, or from caprice, or from some voluntary efforts 
for an unknown purpose, they often refuse to show their light, even 
when violently agitated or injured; and, in alcases, when they have 
been compelled to shew it for a few seconds by violence, they again 
become dark, and refuse to shine avy eee. t is not unlikely: that 
this is the effect of exhaustion; because after a repose of some fittle 
time, a fresh disturbance often causes them to give light again. A natu- 
ralist, unaware of this circumstance, may often imagine that he has 
rata in procuring specimens, even when the bucket is crowded with 
them. : 

« Another circumstance leads to deceptions in these cases. In man 
of the Juminous worms and insects, the spot of light appears mu 
larger, if it is not really so, than the body of the animal ; and very often 
_a species which is invisible under ordinary circumstances, or only to 
be seen by bringing it opposite to a brigh light in a glass of water, 
will yield a very brilliant and large spark. Thus, in a ship’s bucket. 
or a basin, it would not be comjectured that any animal existed, when 
many thousands are present ; andyof these, perhaps the greater number, 
if not all, highly luminous. 

“It is, lastly, necessary to remark, respecting the size of these ani- 
mals, as just mentioned, that many of the lummous species are abso~ 
lutely, and under all circumstances, except when in the act of emitting 
light, invisible to the naked eye. This effect arises, in some measure, 
from ghe actual minuteness of many, their sige not equalling the 100th 
part of an inch ; but in many others which aubtend a visible angle, it pro- 
ceeds from their transparency. Even under favourable circumstances, 
as when placed in a glass of water, where the vision is aided by the 
magnifying power of this species of lens, they cannot easily be discovered, 
owing to the water in which they abound being invariably muddy. 
Those only come into view which appragch so near to the fore part of 
the glasy as materially to diminish the cohimn of water between them 
and the eye; and thus also, they often escape obsejration, the spectator 
being surprised to find that he can discover nothing in the light, when 
the water, in the dark, has abounded in luminous sparks. If the lens is 
sed, it is still only in the observer's power to get sight of those which 
pass acrogs its focus; so that he is, in this case also, apt to underrate 
their Qumbers, or, if rare, to doubt their existence, It is fruitless to 
attempt to bring them under the eye by using.@ emall drop of water in 
the manner adopted in microscopic observations ; as, even where Inst 
crowded, they bear 29 small a proportion to the waterin which: they 
swim, that such a drop may not posiibly contain one, A , 

“ These, then, are the niost important circumétances, which the 
turalist should haye in view, in investigating the water of the sea fer 
the purpose of discovering the minute animals which exist In it; w: 
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staining their lxminous quality, or of exe 
i: -An attention to cautions 
will probably assist othera, as it did‘myself i : : and 
induce them to believe What seemsito me fuily ascertained, namely, that 
jet tuapected, al that the property of embing, ight ia prekahly 
east su F t the: propefty of emitting light .is prot 
granted to every one of these naglécted inhabitants of 5 

** When the numbers of these animals are considered, it will.ap 
Jess extraordinary that the water of the sea should be so generally jumi- 
nous; and, when we attend to their minuteness, it is as little cause of 
surprise that they should escape ordinary observation. | 

* In proceeding from the‘Mull of Cantyre to Shetland, with beating 
winds nearly the whole way, it is éasy to understand that an immense 
tract of water must’have been passed over. Those whose memory can 
so easily refer to the map of Sootland, need not be told of the number of 
equate miles which a vessel must traverse in this navigation. With 
very little exception, throughout all this space, and in every one of the 
harbours of Shetland and Orkney; the water was full of one species, in 
particular, of xn animal which I think is not yet described. It scarcely 
ever quitted the vessel, although ‘more abundant in some seas than in 
others. Ona very woderate computation, a cubic inch did not contain 
less than an hundred individuals; and as they were brought up from all 
depths to which the bucket could be sent, it is useless to attempt a 
statément‘sven‘of those which must have been contained in a few cubic 
feet, much less in the enormous wate of water thus examined. Their 
numbers, even‘in a superficial mile, supposing its depth not to exceed a 
few inches, baffles-all imagination. This species was barely visible by 
the naked eye, when viewed in a glass against the light of the candle, or 
of a moderated sunbeam. 

** In the same seas, and nearly at all times, the water was found filled 
with several different species, resembling in size some of the infusoria, 
and invisible without the lens, To estimate their‘numbers js equally 
impossible, but no body of water ever 20 small, could be brought into a 
ieee situation without being found filled with them. Other animals 
of larger dimensions, and of many species, were equally constant ; and, 
if less numerous, yet ten or: twenty were always to be found within 
the s of a common tumbler glass. 

“In ot eas luminous; and, that it-was ren- 
dered luminous by animalg;.admitted of no doubt, because the 
larget individuals cotiid be taken tut on a dry body, shining at the very 
moment of their removel, and then replaced for examination in water, 
while the light of the whole of ¢heve species disappeared when they died, 
either from the waiter ‘too long, from warming.jt, orfrom the 
addition of . The facility with which the -uminous quality of 
sea water bs destroyell’ by those means which kill its inhabitants, is, 
in itself, a sufficient proof that the cause of this property resides in 











kinds, in which.it also often varies in colour; while, in the smaller, 


tion shaped aie ingus appearance, _ in which , 
anaes "dlaninct ection of indivelualsy tt not porbe recognised it is 
Pony ey a Sc 

ic and insects, tha lied the dash of an cary i 





fish line, or the faint sheet of Jight Y 
caused, than‘by the detached secretions, of fishes, or by posing 
anima Imatter diffused through the water ; while the brighter, separate, 
sparks arise from the larger kinds, to the size of which they are more. 
or Jess proportioned. It will in the same way, be found, that the pre- 
dominance of bright sparks in the vicinity of sea weed, or near rocks, 
arises from the great number of species, Squille, Scolopendre, Nereides, 
and many others, which make these places theig exclusive residence. 
«It is now necessary to point out the method used in exastining these 
animals, and deciding on their luminous powers, || ; 
“ With respect to the larger kinds, there is no difficulty: the smaller 
require many more trials ; and where more than one species persist in 
occurring together, some uncertainty must always remamn, Yet where 
a property is, im Ro many, justances, ascertained te exist, and where it 
has probably been confeiof 4 for specific purposes, it is not a rash cone 
clusion to consider that no. cies is exempt from the general law or de- 
athe of this power; sinas' in the most essential circumstances, the 
bits of all are the same. : : a ‘ 
“These animals, whether the smaller vermes or insects, are very rarely 
found in clear water, and wherever they are abundant it is muy, or 
rather fouled with some animal matter which commui to | 
slight milky hue; although they are not, on the contrazy, necessar 
present when the water is in that state. It is preferable to examine the 
water by candle-light, as ordinary day-light is not sufficient for the 
purpose ; and the light of the sun cannot easily be received in such a 
manner as to be endured by the eye, and, at the same time, to serve the 
purpose of illuminating the objects. It is desirable to use more than 


one candie, as it is convenient to have more than one luminous spot 


under comimand ;thie rapidity of the motions of most of these 
arrying them so quickty beyond the limits of one spot, a8 to cause 
considerable trouble to the observer, who has many things to distract 
his attention at the same time. Some ef them are better examined in 
the brightest light ; others at its borders ; i el often, it is necesaary 
to examine the same object in different lights befre a just idea of its 
form can be obtained. A.separate light js also requived to iu the 
pre which they are to be drawn ; the exe being Rep apa chor 
y the excess of light required to view them, ag not to see in a moderate 
Gegree of illumination, and it being absolutely necessary to draw them, 
: : = dg et practicable interval of time srg Ua on lp 
through lew seconds ares ‘to cause the observer 
forget the exact figure of the parts which gerald. ” 
“The most convenient receptable in which they can be placed. for 
examination is a rummer or concida} glass, of euch dimeasions-as to 
contain half a pint. It is, in the first place, qu neotssary that they 
should be at liberty: as it is ouly when in oe ce many of them 













the field of view ; afid thus it Often requires 





re of one Tarn Bat it is impossible to confidté tiem in a drop 
water, unless when absolutely microscopic, without los ght of 
their forms. In this casa, they come to a state bf rest ; and thelr fins, 
egs, autenne, or other fine parts, become invisible, generally collapsing 
to the body. Moreover the affection of light produce’ by the 
contact of the animal with the surface or edge of the 
of the drop with the glass on which it stands, totally destroys distinc 
vision, an wadies theig form quite. unintelligible. A glass of smaller 
dimensions, such as a wine glass, is far less convenient than that above- 
mentioned 3 as — smallness of the convexity produces a much less 
useful spot of light ne 
‘In many cases, wheré, from excessive activity, it is difficult to catch 
these objects in the field of view, for a sufficient time, to study their 
parts, I have found it useful to diminish thang wera of motion. This 
ae ri — by alightly taining si wh a. by Pipape it to agi 
or a few hours in ‘or he on of a small quantit 
iri off other sabutances But slight injuries i ae 


-. {From the necessity. of using’a large glass, and the freedom of mo- 
tion thence allowed, it is evident that a high magnifying power cannot 
be applied. It is ecarcely possible indeed to make effective use of one 
greater than that produced by a simple Jens of half an inch focal dis- 
tance ; and as, with this power the field of view is very contracted, it 
is often convenient to have two other lenses at hand of one inch, and of 
two inches, in focal distance. The very minute ones may be jonally 
rtaptedctader, Fe drop of water under a compound micragg¥pe ; but 
the observer will be disappointed much oftener than he will Succeed, in 
his at examine them . 

if : 


is attempts them in this way ; partly from the chance of 
all portions 
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-perty was certaidly proved to exiat in some, it probebly existed equ 
Pal as there seems no reason to exclude any, at to suppose it expect. 
ally possessed by one. On this suiiject, however, other naturalists must 
be allowed to jude for thempelvés': and those who are inclined to 
pursue the ‘game t ain of i v of ‘ ation, will: probably complete the 
evidence respecting some, where'it is here left doubtful, = 
I may now therefore conclude this subject by remarking, that, from 
these investigations, I have added upwards of 190 species to the list of 
luminous marine animals, Among these, the most conspicuons are 
about twenty small species of Medusa, in addition to those already 
known to be luminous. In the ancient genus Cancer, a considerable 
number of Squille were also faund possessed of this property. In the 
genera Scolopendra and Nereis, five or six were luminous, being all the 
species that came under my observation. Of the remaining: known ge- 
nera, in which Juminous species were observed, I ehail forbear to give- 
anynumerical account, but simply add that they consisted of Phalangium, 
Monoculus, Oniscus, Iulus, Vorticella, Cercaria, Vibrio, Volvox. To these 
I may also add, among the fishes, a new species of Leptocephalus. The 
rest consisted of new-genera, or, at least, of animals which, for want of 
correct descriptions and of figures, cannot be referred to any, as yet to 
be found in authors, and of which I trust at seme future period to give 
those drawings and descriptions which are in my possession. ‘It is suf- 
ficient for the present purpose, to have shewn that the list of luminous. 
animals is very extensive, and to have given this notice of the means 
used in investigating this object, together with such hints as may be 
useful to others; little doubting that their labours will ultimately prove 
this beautiful and remarkable property to be posseseed by every one-of 
the inhabitants of the ocean. heck evs 
But I must not conclude this paper without noticing a circumstance 
which confirms the opinion respecting the residence of many fish in 
depths, which, according to M. Bouguer’s observations, must be sup- 
posed ingccessible to the light of the sun; and in which, without that 
afforded ty their prey, it is difficult to understand how they can Sind. 
their food, It is remarked by the Shetland fishermen, that the Ling 
variably inbabits the deep valleys of the sea; whereas the Cod is alw 
found on the hills, general known by the name of banks. In one of : 
most productive spots for the Ling fishery, the valley which they inhabit: 
is not only very deep, but is bounded by abrupt land or submarine hills 
near] ipitous ; the water suddenly deepening from 90.and $0, te 
200 fathoms. In this, as well as in athe valleys ‘in which this fishery 
is carried on, always very far from the shore, % is found that the best 
a-\t-~ exists at the greatest-depths, and ‘it is not mgusval to sink the 
dhe: 
a 
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long lines‘in water of 250 fathoms depth. ‘The time Fequired in: suttin 

-: Pin drawing up from this depth the length of line. whloh: 
amounts in some cases even to seven miles, is such aste 
fishermen from making any attempts in:deeper water; but they 
of opinion that this fish abounds most in the deepest places, aud 
advantageously be fished for, at muck pax 





—- | Sigh feet pot vag Bouguer's ims 
at no light can exist in valleys, and that the Ling, like other Geb 
which prey in the deep segs, must re some meame of 5 7 
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—— a hd san = aed ty te _ whatever nature — 
on effected um nous 
bse, of the ial wich aboand in n the lel sche 
i Som his own body. : 
| Page ‘wa. 


New Srain ror Woes, awn a Yettow Dre ror Cue. 


This new stain. consign of a decoction of waluut or hickory bark, 
with a small quantity of alum dissolved in it, in order to give perma- 
nency to the colour. Wood of a white colour receives from the appli 
cation of this liquor a beautifal yellow tinge, which is not liable to 
It is particularly adapted for furniture made of maple, especially that 
kind of it which is ati and which is communly prepared by 
scorching its surface over a fire. The application of the walnut 
dye gives a lustre even to ae darkest shades, while to the paler and 
fainter oves, it adds a somewhat greenish hue, ‘and tothe whiter parts 
various tints of yellow. After applying this stain to cherry and apple 
wood, the wood should be slightly reddened with a tincture of some red 
dye whose colour is uot liable to fade. A handsome dye ix thus given 
to it, which does not hide tke grain, and which becomes still more 
beautiful as the wood grows darker by age 
Walnut bark, makes the most permanent yellow dye for dycing cloth 

of any of the vegetable substances used in this country. Care should 
that the dye be not too much concentrated ; when this happens, 
the colour is far lees bright and delicate, and approaches nearcr to 
. It ishardiy necessary to add, that the dye should be boiled, 

t in a brass, of some other, vessel, in the composition of which 
iron does not enter: 


re 
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| Page 454. Experiment 795. 
Arriicarion of Cusomats or Leap ro Site, Woot, Lingy, any 
Corton, sy M. J. L. Lassaiane,: 

The colouring matters fixed on these substances were arson ic 
tained from organic bodies. Mineral substances, eo abupdant ty un- 
alterable coloured combinations, eS the dyer. It is ouly 
within these last few yeasts thet mincral preparations have been 2 
are in dyeing. M. nef torte Lyons is the first, who, be a sia 


Prussiqa bl silk ; nd lest yea r, M. 
foci eras a arvenic to doth, &e. 
Eeszee 


meas hs chromate of en, M- Lae 
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tions of subvacetate of lead and chromat of potest, sarious tints may 


be uced. : fe. Ripe , ot am 
same, pr supse heeds with wool, cotsen, and.inew, but it is bet- 
ter to place these substances in a solution of sub-agetate of lead, raised 
to the temperature of 130° to 140° FF. - 

The circumstance that this, like the other mineral colours, is in part 
decomposed by soap, induces chemists to suppose that it will ouly be 
useful in dyeing silk. : | ; 

In placé of the neutral chromate of s, the solution of the native 
chromate of fron, acted on by nitre, and neutralized by nitric acid, may 
be used with the same advantage. ; . 
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DiscororaTion AND Porosrty or Conat OxNAMENTS, AND Mertuop 
OF PREVENTING IT. 


It has been long known, that necklaces, bracelets, and ear-rings of 
coral, undergo, after being worn, a very remarkable change, and hecome 
extremely white and porous. Jewellers have no other remedy for this 
deterioration, than to remove the upper stratum of coral, til] they come 
to a depth where no alteration had been produced. 

This change had been ascribed tu the action of air and of light; but 
this was found by experiment not to have been the-case ; and a diecolo- 
ration never took place, unless when the coral had actually been worn 
as an ornament, in which case it has sometimes been completely whitened, 
when used only two or three times upon:the naked skin, in heated 
apartments. M. Virey, therefore, very properly ascribes the discolora- 
tion and porosity of the coral] to the action of a particular acid which 
exists in the moisture of the body. According to the analysis of 
Thenard, the acetic, according to Berzelius the lactic, and according 
to Berthollet the phosphoric acid, is found in it under particular cir- 

In order to prevent this deterioration of coral, when used for the pur- 
poses of jewellery, M. Vircy remarks, that it will be sufficient to im- 
2 ample qd hth fT ay 
action of we 3 and, for thi pose, : that the 
cora] should be digested in warm oil or in melted wax, 20 as te enable 
it to resist the action of the acid to which it is exposed. F 


Page 489. Experiment 843. 
Iurnovep Graze rom Poscmam. . 
The common laze for porcelain and the finer kinds of earthen<ware 


contains glass of lead which is ex liable, to combine with 2 
degrade the more delicate colou roel Faroe y Dotto 
tions of chrome and of gold: This : the case with those 


elaborate products which require to be. 
The chief ingredient of Mir. Rose's ¢ 
eldspar of a somewhat conyers texture, w 


fi ee 
rock near Welah Pool in ire. When freed freee ok 
te 






pieces of slate and quartz, the fe 
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powder, and 07 ports Facial,” Tl sand. 
3 of nitre, So ou an ‘china- This ceixture fs 
melted into a frit, and der $ parte of calcined 
borax being added rink 

This new glaze phen by competent artists in London 


ted by the Society of of hege and tighly of. They found 
dan tem being softer than that used by Pronk anufacturers, it 
incorporates more completely with. the colqurs, and renders them per- 
fectly firm ; whereas every artist knows that colours laid on French 
porcelain, are extremely apt to oe off, crackle, and flake, if it is neces- 


sary to make them pass through the fire a second time. 
- Page 500. 
BLEACHING. 


In a paper late cB ar massa by Mr. Gavin Inet, it appears, 
that if flax be pulled before it is too ripe, it: with its colouring 
matter much more readily than it does when till the usual time ; 
and.it is also found that this great riberay Bev again be lost by im- 
proper watering. It has been uniformly found, that flax the Greenest 
pulled is most proper for the.finest purposes, and that the whitest flax 
after drying must be watered in a stream so small, as to require a dam 
being necessary to receivethe water into a temporary pond to cover the 
flax, The succession of clean water, Mr. Inglis conceives, prevents the 
deposition of colouring’ are by washing or carrying it away, after 
I extracted from the flax; while the same flax, from several stag- 
nant ponds, dug in the same ground, and filled with water from the 
vame spring, was very dark in colour. The cvlour of the flax, after 
watering very much, upon the following causes :—the ripeness 
of the flax before pulling ; ; the state of putridity of the stagnant water ; 
the minerals which the water may contain ; whether it is steeped in a 
pond dug, or one formed by damming a small stream ; or, if a succession 
of par ‘of flax (which is sometimes the case,) be watered in the same 
pond, where every succeeding parcel must partake of the contaminating 
ye preduced by the fermentation of the former,—In the course of Mr. 
I.’s obgervations, he found the quantity. und solubility of the colouring 
usatter in din apha to the degree of ripeness ; and in the ripest on a 
principle which he never till thes knew to rate an existence in flax, viz. 
wou,rewhich may besaid to abound in peli In unripe flax the 
oat em is a water, ;. but, if the flax be allowed to stand 
the ground till % hap attained a rustyebrowh colour, and the seed 


be fully tipened, the juices of the plant are then changed from mucilage 
te sesinaus promenade palhcat panache soluble ta water, so far as 
the resin is on unless assisted by goivents, Alkalies are the 
sulvagts used by eee but. Mr. I. did not conceive them 
to (feet : be took alcohol, and succeeded in 

rl 


bissching, te a veryboeu flax in its unripe state aud its 


aba ed ba ote Sp re a He expose! 
viye flan to both in a liquid state aud in 8 


. of vapout, till all the resiagus matter was cxisacted ; alill a colour 


sh 


ui 





tome fo iy ak. Sate 2B tie toa eg gl s elgat ee 
,. He niljedted it td the attt ofa beyeaiaty; and wae 
cited to see thie : eo of fron so & eye iyo ; : 
iene vox tow ty Bares, 


On macerating a small piece of the crumb of new-baked bread in cold 
water, ante dissolte it, the taste of the latter, if alum has been 
used by the baker, will oe @ sweet astringency 5 or a heated knife 
may be thrust into a loaf before it has grown cold, and if it be free 
from that ingredient, scarcely any alteration will be visible on the blade; 
but, in the contrary case, its surface, after being allowed to cool, will 


appear slightly covered with an aluminous incrustation. 


Page 628. Experiments 999 and 1000. 
Pazvenrion or Rust. 


The prevention of rust, on such articles of furniture as are made of 

poled steel, is an object of great importance in domestic economy. 

cuttlers in Sheffield, when they have given knife or razor blade 

the requisite degree of polish, rub them with powdered quicklime, in 

order to prevent them from tarnishirig ; and we have been informed, 

that articles made of polished steel, are dipt in lime-water by the 
manufacturer, before they are sent into the retail market. 


Cuniovs APPLICATIONS OF THE Ain-PuMr, - 


A discovery has been recently made of a new application of the air. 
ump by Mr. John Oldham, of the bank of Ireland, that promises to 
Fead to very great advantages. The sizing of paper in large quantities, 
ag now usually practised by the manufacturer, is a procesa, tenlous, Une 
certain in its effects, and destructive to its original texture. By the 
improved method, the difficulties and mischiefs proceeding from the causes 
stated, are effectually obviated : thus, let paper of equal dimensions, 
to any amount, from the coarsest to the finest substance, ' 
evenly as possible, and | eng within an air-tight vessel, in such a man- 
ner as to he prevented floating upen any of the fluids.to be used. 
This is then to be poured in, until the pile is covered to the the 
the 
space 


; 


paper occupies, but which should not entirely Gill this vessel, w 
id is closely fitted and fastened thereon. Proceed to exhaust the 
over the fluid with a suiteble air-pump; the air within, on 
rarified, will cause what is contained within the paper to rush out 
all sides to the top, which will consequently escape with the rest through 
the vallies of the pump by its céntinued action. On revadmitting 
atmosphere, the fluid prevents the in of the air ‘into the pa- 
per or substance to be saturated, can only serve, by the pressure 
natural to it, to force the denser element into the possession-of every mi- 
nute receptacle bth held 20 tenaciously. By this means every 
impregnated, without logs or injury to the fabric. 
All 


Pies Ghee : iform 
aper when made, can be uni dyed of any by the 2 
process; also silk, flax, cotton, and woollen staples, aac oon 


or when woven, and in the most superior manner. kinds of ani. 
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fi] ati vegetable substurites can be mitich Better presdrved, than: 
a usual — uncertain {netiod, ‘Soramenly aap. of : 
ig, souking, and pickling, alr being the great enemy to all such pre- 
perations, oThe at bela dlacharged ts the frst ingtance, as mentioned 
the briny fluid will immediately strike into the mist intricate interstitia 
joints of every kind of meat, and’by pricking the vutsides of the larger 
vegetables. with any sharp instrument, the acids, in the same way, will 
snitentansiil enter into every pore. ‘The outside of meat intended to 
be preserved fresh by pyroligneous acid, can be much better impreg- 
= ne the depth of the meat’s surface when required, than by the 
m , of di ing, soaking , or painting the joints with ¢ 
acid a"brush, In oe th thet requ to be partially or 
wholly impregnated with the fluids to be appropriated to their respec 
tive uses, must always be effected infinitely better by this plan than by 
any other at present known. A-complete apparatus of this kind is now 
erected in the printing-office of the bank of Ireland, for wetting bank- 
note paper p ory to its being printed on, that fully answers in 
Practice the end propased. Ten thousand sheets of the thinnest description 
of bank-note paper, pereepe ever made, are wetted at once with scarcely 
any delay, and no loss or injury whatever is now sustained, as formerly. 


Compaxsastiity or Waten. 

Professor Millington in a lecture on hydrostatics at the Royal Institu- 
tion, took occasion to expatiate 5 » Perkins’ a sp nay relative 
to the compressibility of water. Having filled a cylinder three feet long 
and four inches in diemeter with water, into which a rod or piston was 
passed through a stuffing box, and paving sliding ring upon the rod, 
the whole was lowered 500 fa ‘into the seu, when it appeared by 
the situation of the sliding ring, that the column of water which pres- 
sed upon the piston, had sunk it, so a8 to have compressed the water 
one hundredth part of its bulk. The same apparatus was placed in « 
cannon filled with water, and secured air tight, when a pressure equal 
to 600 fathoms was forced in by means of the hydraulic press, and the 
same results, as in the experiment in the ocean, took place.’ 


Mr. Mawe’s Portanste Laripanizs Arranatus, ror Cutrine 
PoLisHING, anv Sirrrtinea Pappces, Acatzs, Jasrens, &c. 


The agreeable amusement of collecting Pebbles, Jaspers, Agates, &c 
has of late become so fashionable, that almost every one who visits th 
coast has been employed in searching for these pretty productions, am 
forming collections of them ; but great disappointment has frequent): 
taken place, owing to the want of a convenient method of cutting an 
polishing them. To obviate which, a portable apparatus has been cox 
trived, so as as to render the oper: easy, and to afford both in 
structive and agreeable employment. 

This compact lapidaries’ apparatus is contained in a small box, an 
may be placed on any parlour table: ‘the method of using it is as fol 
lows, viz.: First, secure the box B, to the table A, (with the cramp C, 
that it may be steady, aud then it will be ready for work. A japeone 
tin pan, with a hole in the centre, accompanies the box, which is t 
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reyent the operator's dress from receiving the water, &c. ejected from 
fhe mill ahavet work®, Next put the th pan F, over the spindle, and 
screw fT on the Jead-mill E ; Lager the pat, with fine emery and water, 
in one of the corners, and with the brush charge the mill; then turn 
the handle D, with the left hand, resting the right on the edge of the 
pan, and apply the pevctpr care not to lay on too heavily ; the mill 
works best when turned with considerable sles! in which case it 
will be necessary peaeendy to daub the mill with brush from the 
emery pot; almost instantly a plane will be produced: in this manner 
facets are cut upon amethysts, &c. when the stone is sufficiently worn 
down. The cutting mill is now to be unscrewed, and the polishing mill, 
is screwed in its place, which is used with rotten-stone a little wet ; the 
substance to be polished is applied the same as in cutting ; if it be 
hard, it will soon receive a fine lustre ; but if it be soft and porous, it 
will take more time. It is necessary to look frequently at it, to know 
how the polish proceeds. A few drops of water must be applied at 
intervals. . 

The slitting-mill is more delicate than any of the preceding, and will 
require care, that it may run true on its centre. Many are ignorant how 
a piece of agate or crystal can be cut into slices, being so much harder 
than the best tempered steel ; for this purpose the slitting-mill is made 
of a thin iron plate, the edge of which is armed or charged with diamond 
dust.t The particles of diamond soon become se? in the iron plate, and 
fc'm teeth ; then, with a tolerably quick motion and copious supply oi 
oil, it will cut (with management) whatever stone is applied to it. 

The same mill charged with emery will cut marble and soft sub- 
stances, using milk instead of water; it is advisable that the learner 
should make himself master of slitting stones of this sort, before he 
begins with diamond powder. 

These are the mills generally used, but to render this apparatus more 
complete and satisfactory, three others are added—one is covered with 
cloth, and is intended to be used with putty of tin, and a litde water, 
Marble, Fluor spar, and other stones, that do not give fire with steel, 
may be polished upon it. The mill covered with list is intended to be 
used, as the preceding, with putty and water, to which a little soap 
may be added ; it is useful in polishing substances with unequal surfaces, 


* There are six mills, see G, G, one of lead one of pewter, and a 
plate of soft iron for slitting—a wood mill, one covered with cloth, and 
one covered with list (soft) to polish shells, &c. ‘I'he spindle is spiral, 
that when the string becomes slack, it may be moved a pulley higher. 

.T The mills are screwed on and off, by firmly holding the pulley within 
the box with the left hand, to prevent it turning, whilst the right hand 
screws or unscrews the mill wanted. It is advisable for the learner to 
see a practitioner perform the different operations, as that would be a 
fesson worth a volume of description ! 

} Diamond, commonly called Diamond bert, must be reduced to pow. 
der in a mortar, then prepare about one-vighth of a grain, hy rubbing it 
with a few drops of oil upon a piece of iron; after which it may be ape 
plied with the finger to the edge of the plate, or mill.” 
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aa some varieties of shells, &c. The plain wood mill may be used wit 
sand or fine emery; it is. upplicable to various purposes, as cleanin 
rusty iron, tu down marble, spars, gypsum, or ehells, Other mil 
may be added, with brushes or leather, for various uses. 

Ifa of clay is placed upon the lead, when upon its spindle, 
will make an ex potter's wheel, and cups or.saucers inay be mac 
at pleasure. It forms Od age substitute for the grindstone, and ma 
with great ease be appli to many useful purposes. It is not necessa 
to state, that the tools should be kept in nice order, clean, and alwa' 
ready for use. Categut forms the best strings, and is screwed into 
steel hook and eye ; the inner ends are afterwards burnt with a red-h 
wire, or knitting needle, ¢0 prevent its drawing ont; it rarely occur 
that fresh is wanted. The expence of this apreretuy see tl 
following cut, with emery, putty, &c., complete, is six to eig 
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